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ATTACHMENT

Record of Dec i s i on
Remedia l Al ternat ive Se l e c t i on

S ITE : Joh n s -Manv i 1 l e -Wauk e g a n , I l l i no i s D i spo s a l Area

DOCUMENTS REV I EWED
I am bas ing my dec i s i on pr imar i ly on the fo l l ow ing documents de s c r i b i ng
the analys i s of cost-effect iveness of remedial a l ternat ives for the Johns-
Manv i l l e s i t e :

- John s -Manv i l l e Remedia l Inves t i ga t ion
- John s -Manv i l l e Feas ib i l i ty Study and Addendum
- Summary of Remedial Al t e rna t i ve Se l e c t i on
- Respons ivene s s Summary

A l ist of the rema in i ng documents which compr i se the adm in i s t ra t i v e record
is attached to th i s Record of Dec i s i o n .
DESCR IPT ION OF REMEDY
The ma jor components of the seler^rt rpmpriy^ so i l cover ing with vegetat ion ,
are:

1 . - waste mater i a l s/so i l in the inac t ive waste d i sposa l
areas of the s i te wil l be graded and covered with 24
inches of compacted non-asbestos-conta in ing soil (see
Exhib i t 1) . The cover wi l l cons i s t of s ix inches of
sand over la i n by 12 inches of c lay. Six inches of
topsoi l will be placed over the c lay, and a vegeta-
t ive cover wi l l be grown and ma i n t a i n e d .

2. - the asbestos disposal pit will be closed in June 1989
and provided with 24 inches of cover as descr ibed
above.

3. - The misce l laneous disposal pit , s ludge d isposa l p i t ,
and wastewater treatment system wil l cont inue to
operate; asbestos is no longer used in the manufac-
tur i ng processes at the faci l ity.

4. - any asbestos-conta in ing mater ia l generated from re-construct ion act iv it ies at the faci l i ty after June ,
1989 wi l l be d isposed of off-s ite in an approvedlandf i l l .

5. - a soil cover moni tor ing program wi l l be developed to
ensure that no asbestos reaches the surface of the
cover and becomes re leasable to the air in the future.
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6. - where f ea s i b l e , one layer of nomina l 12- i n c h th i c k r iprapwi l l be placed on the inter ior s lopes of set t l i ng ba s i n s .
Four- inch th ick bedding mater ia l w i l l be used to prevent
eros ion of soil beneath the r i p rap . All other exposed
i n t er ior s lopes wi l l be prov ided w i th 24 inches of so i l
cover as descr ibed above .

7. - a contingency p lan wi l l be developed to ensure that no
asbe s to s- con ta i n i ng sludge is dredged from the wastewater
treatment system in the future.

8. - the north, west, and south slopes of the waste d i sposa l
area wi l l oe s loped with non-asbe s to s-conta i n i ng soi l to
a ratio of two horizontal to one vertical and provided
with 24 inches of soi l cover with vegetat ion as prev ious ly
descr ibed (see Exhibit 1 ) .

9. A min imum of 24 inches of non-asbestos-conta in ing soi l
wil l be placed on top of all d ikes and dike roadways on-
s i te . In addit ion, heavi ly used d ike roadways wil l be
prov ided with e ight inches of compacted g rave l , and
l ightly travel led dike roadways with four inches of com-
pacted grave l .

10. - A ground water and surface water detect ion mon i tor i ng
system will be establ ished on-s ite to ensure that any
contaminant s that leach from the site are detected.
The monitor ing and reporting of results to U .S . EPA
wil l cont inue for a min imum of 30 years . A cont ingency
plan wil l be developed to ensure that appropriate
remedial act ion wi l l be taken if contaminant
concentrat ions that would pose a threat to publ ichea l th and the environment are detected.

11. - An air mon i tor ing program will be estab l i shed at the waste
disposal area to determine the levels of asbestos, lead,
TSP , and chromium in the a ir around the s i te . The mon i tor ing
and reporting of results to U .S . EPA wil l continue for a
minimum of 15 years after the in i t iat ion of on-s i te
construction activit ies for the remedial action. A contin-
gency plan wi l l be developed to ensure that appropriate
remedial action wil l be taken if contaminant levels exceed
the app l i cab le a ir s tandards or hea l th-based c r i t e r i a .

12. - debr i s from the beach and southwest port ion of the wastedisposal area will be cleaned up.
13. - the eastern site boundary wil l be fenced to limit access.
m, - additional warning signs will be placed along the site peri-meter.
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15. - the sma l l d i t ch connected to the south end of the east d i t c n
( s e e Exh i b i t 1 ) wi l l be c lo sed .

16. - the act ive waste d i spo sa l areas (m i s c e l l a n e o u s d i sposa l p i t ,
s ludge d i s po sa l p i t , and wastewater treatment system) wi l l be
sampled to ver ify Ma n v i l l e ' s c l a ims that no asbes tos has been
depos ited in the m i s ce l l aneous d i s po sa l p i t , no asbe s to s-
con ta i n i ng s ludye is near the surface of the s ludge d i spo sa l
p i t , and no hazardous wastes are en t e r i ng the wastewater
treatment system.

17. - the open area in the northeast corner of the m i s c e l l a n eou s
d i spo sa l p i t ( see Exh i b i t 1 ) wi l l be c lo sed .

18. - per iphera l d i t ches w i l l be cons truc ted to co l l e c t s i te run-
off and channe l it to the i ndu s t r i a l cana l .

19. - d i ke s w i l l be constructed at the depre s sed area a long the
north s i de of the i ndu s t r i a l cana l to prevent i n du s t r i a l
canal water from m i g r a t i n g off- s i t e .

nrr i * " * " r T 'UtUI _ . -w\n i n.

Cons i s t e n t wi th the Comprehen s i v e Env i ronmen ta l Respon s e , Compen s a t i o n ,
and L i ab i l i t y Act of 1980 ( C E R C L A ) and the Nat i ona l Con t i ng en cy P l a n
(40 CFR Part 300 ) , I have determined that the soi l cover i ng with vegeta-
t i on remedy at the John s-Manv i l le s i te is a cos t-effec t ive remedy and
prov ides adequate protect ion to pub l i c hea l th , we lfare , ar^l the e nv i r o n -
ment. The State of I l l inois has been consulted and agrees" with the
approved remedy. In add i t i on , the ac t ion w i l l requ i re future opera t i on
and maintenance ac t iv i t i e s to ensure the con t i nued ef fec t i vene s s of the
remedy. It is ant ic ipated that these act iv i t i e s wi l l be undertaken by
the potent ia l ly r e spon s i b l e party, Ma n v i l l e .
I have also determined that the act ion be ing taken is appropr iate when
ba lanced aga in s t the ava i l ab i l i t y of Trust Fund monies for use at other
s i t e s .

Date
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SUMMARY OF REMED IAL ALTERNATIVE SELECT ION
JOHNS-MANVILLE-UAUKEGAN D ISPOSAL AREA

SITE LOCATION AND DESCR IPT ION
The John s -Manv i l l e -Wauk egan , I l l ino is Nat iona l Pr i o r i t i e s L i s t ( N P L )s i te is located a long Lake Mich i gan in east-central Lake County , at
Greenwood Avenue in the city of Waukegan in northeastern I l l i no i s
(southern half of Section 10, Township 45N, Range 12E ) . Refer to
F igure s I and II.
The d i sposa l area, or s i t e , covers approx imate ly 120 acres of the
approx imate ly 300 acres of land owned by the Manv i l l e Serv i ce Corporat ion
(M a n v i l l e ) , formerly the John s -Manv i l l e Sales Corpo r a t i o n . The s i te
is bordered on the east by Lake M i c h i g a n , on the north by I l l i no i s Beach
State Pa r k , on the south by an e lectr ica l genera t i ng s t a t i o n , and on
the west by the Manv i l l e manufac tu r i ng bu i l d i ng s and an old city dumps i te . There are no res ident ia l dwe l l i n g s w i t h i n one-ha l f m i l e of tne
s i t e , and approx imate ly 200 homes w i t h i n one m i l e of the wes tern edge
of the s i te . The s i te is located a long the eastern edge of the
City of Wauk egan , wh i ch had a popu la t ion of 6 7 , 6 5 0 , a c cord i ng to
the 1980 censu s .
The en t i r e s ite is e levated with respect to the s u r round i n g land area ,
which is a flat, gently s l op i ng mar sh . The max imum e l evat ion of thes i t e is approximate ly 40 feet above natura l ground . The surface
topography of the s i t e i s i r r egu l a r . Refer to F i g j - ^ ? [ I I . I i - j ene rd l ,
the outer port ions of the waste d i s po sa l area s lope away from the
center of the s i te . Parts of the southern port ion of the s i t e s lope
in to c losed depre s s i on s , such as the asbes tos d i spo sa l p i t , s l u d g e
d i sposa l p i t , and m i s c e l l a n eou s d i s po sa l p i t . The sou thea s t e rnport ion of the s ite s lopes toward the west , and the eastern por t ion
of the site s lopes gradua l ly downward toward Lake M i c h i g a n . Surface
runoff at the s ite flows into the var i ou s ponds of the wastewater
treatment system and the d i sposa l p i t s on- s i t e and to Lake M i c h i g a n .
An intermittent f low creek starts approx imate ly 3000 feet north
of the site and flows northeast to the Dead R iv e r , wh ich d i s charges
to Lake Mi c h i g a n .
There are f ive ma jor groundwater ^aqu i f e r s in Lake County: the g l a c i a l
dr ift aqu i fers , the s h a l l ow dolomite aqu i fer (S i l u r i a n ) , the Glenwood-
St. Peter Sands tone , the I r o n t o n -Ga l e s v i 1 l e Sand s tone , and the Mount
Simon Sandstone . The g l a c i a l dr i f t aqu i f e r s range from Ib to 50 feet
in depth and often con ta i n su f f i c i e n t ground water to supply househo ld
needs . The S i l u r i an dolomite aqu ifer is product ive , but water qual ity
can be poor due to oi l , gas , or hydrogen su l f i de of eco log i ca l o r i g i n .
The Ga l e sv i l l e Sandstone aqu i fer is the most product ive of the deep sand-
stone aqu i fers . It genera l ly produces 1000 or more ga l l on s per m inu t e .The St. Peter Sandstone produces moderate quant i t i e s of water , and theMt. Simon Sandstone aqu i f e r has the potent ia l to produce l a rge quan t i t i e s
of water but is not genera l ly used because of its great depth and the
h igh sa l in i ty of the water conta ined w i t h i n i t .
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SITE H ISTORY
The Man v i l l e p lant present ly produces and has produced a wide range of
b u i l d i n g ma t e r i a l s . Was t e mate r i a l s c o n t a i n i n g p r imar i l y a sbe s to s ,
and to a l e s ser extent, lead , chrome, t h i r am , and xylene have been
deposited at the site s ince about 192? . Other con tam inan t s , i n c l u d i n g
methano l , naptha , to luene , m inera l s p i r i t s , va r i ou s a c i d s , f u e l s , and
pe s t i c i d e s , have been d i sposed of at the s i te ; however, these add i t i o n a l
con tam inan t s have not been ident i f i ed as be i ng d i sposed of in con s i d e r ab l e
quant it ies at the site. Present ly, no asbestos or lead is used in
manufa c tu r i ng processes and is , therefore , no longer depos i ted on- s i t e ,
w i th the except ion of f r i ab l e asbestos from recons t ruc t ion ( n on -manu-
f a c t u r i n g ) ac t i v i t i e s in the manufa c tu r i ng b u i l d i n g s .
Waste s have been depos i ted in a var ie ty of pits at the s i t e , many of
wn i c h are no longer in use . The act ive waste d i spo sa l p i t s are the
asbestos d i sposa l p it , which receives fr iab le asbestos wastes from manu-
fa c tu r i ng b u i l d i n g recons t ruc t i on ac t i v i t i e s , the s ludge d i s po s a l p i t ,
wh i ch rece ives dredged mat e r i a l s from the wastewater treatment system,
and the m i s c e l l a n eou s d i s po sa l p i t , in wh i c h m i s c e l l a n e o u s , non-asbe s to s-
c on t a i n i n g wastes are and were depos ited. The Ma n v i l l e f a c i l i t y ' s waste-
water treatment system is a l s o located on the s i t e . F i b r ou s ma t e r i a l s
in the fa c i l i t y ' s wastewater are sett led out over t ime in the ser i e s of
unl ined ponds and waterways wh i ch compr i se the wastewater treatment
system. The depos i ted mate r i a l s are per i od i ca l l y dredged and transported
to and depos i ted in the s ludge d i s po sa l p i t . In add i t i o n , waste ma t r i a l s
present ly compr i se the nor th , south , and most of the western s i t e s l ope s ,
or boundar ies .
A permi t was issued in 1 9 7 3 by the State of I l l i n o i s for proces s waste-
water management u s i n g a c l o s ed- l oop recycle system. To date, there have
been no documented v i o l a t i o n s of th i s permi t . Ai rborne asbestos mon i-
t o r i n g was conducted at the s ite in 1973 and 1982 by the I l l i n o i s Inst i tute
of Techno logy Research In s t i tu te and the U . S . EPA F i e l d I n v e s t i g a t i o n
Team, respect ive ly . The 1973 study d id not prov ide c o n c l u s i v e ev idence of
asbestos a ir con t am i na t i o n , and the 1982 study ind i cated that concen t ra t i on s
of asbestos f ibers in the 2.5 to 15 micrometer range were e levated on- s i t e
and downwind of the s i t e and concen t ra t i on s of asbestos f ibers less than
2.5 micrometers were elevated on-s i te . The s i te was l isted on the NPL in
December 1982 .
CURRENT SITE STATUS
The Remed ia l I nv e s t i g a t i o n ( R I ) for the J o h n s -Ma n v i l l e s i te cons i s t ed of a i r ,
groundwater , s o i l , and Lake M i c h i g a n water s amp l i n g programs .
The asbestos a ir i nve s t i ga t i on cons i s ted of f ive on-s i t e and three off-s i te
s amp l i n g locat ions . The on- s i t e s amp l i n g locat ions are ind icated on F igu r e
IV. Two of the three off s i t e loca t ions were west of the s i t e , w i t h i n two
mi l e s , and the th ird was located approximately three mi les northwest of the
s i t e . F i v e rounds of s amp l i n g were conducted, and the resu l t s ind icated
that there were elevated l eve l s of asbestos f ibers on-s i t e . Resu l t s are in-
d icated in Tab l e I . Subsequent to the RI, an ambient air qual i ty survey for
lead and tota l suspended part i cu lates ( T S P ) was conducted for Ma n v i l l e by
Clayton Env i ronmen ta l Con su l t a n t s , Inc . Three rounds of s amp l i n g were con-
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ducted at e ight on - s i t e and two off- s i t e s amp l i n g l o ca t i on s . S amp l i n g
l o ca t i on s are shown on F igure s IV and V, and re su l t s are ind i ca ted in
Tab l e I I . Leve l s of TSP exceeded the pr imary Na t i o n a l Ambien t Air
Qua l i t y Standards ( N A A Q S , annual geometr ic mean) on one o c ca s i o n and the
secondary NAAQS ( a n n u a l geometr ic mean) on three o c ca s i o n s . More da ta
wou ld be requ i red (a rn inumum of f ive da i ly r ead i ng s per ca l endar
quarter ) to determine whetner an actual exceedance of the TSP NAAQS oc-
curred at the s i t e ; however , the study ind i ca ted that there is a poten-
t i a l par t i cu la t e prob lem on- s i t e . Lead l ev e l s were we l l w i t h i n the lead
NAAQS (3-mon t h average ) du r i n g th e s amp l i n g . A g a i n , further data wou l d
be requ ired to ver i fy comp l i an c e or nonconp l i a n c e w i t h the lead NAAQS at
at the s i t e . No ana lyses were performed for ch rom ium or any o rgan i c con-
t am i n a n t s .
F i v e ground water mon i t o r i n g w e l l s were i n s t a l l e d on- s i t e , and, for asbe-
stos s amp l i n g , four surface water s amp l i n g l o ca t i o n s were e s t a b l i s h e d in
Lake M i c h i g a n . Refe r to F i gu r e VI for the l o ca t i on s . One round
of s amp l i n g was conducted . The resu l t s i nd i ca ted that the ground
water at the s i t e f lows to the east and the northeast ( see arrows on
F i g u r e V I ) . Re s u l t s of the ground water ana lyses are presented
in Ta b l e I I I . Oue to the number and lo ca t i on s of the mon i t o r i n g
w e l l s and the performance of s i ng l e round of s amp l i n g , the conc lu-
s i o n s based upon these i nve s t i ga t i on s are que s t i onab l e . Ar s e n i c was
detected in quant i t i e s greater than the app l i c a b l e hea l th-based water qua-
l i ty c r i t e r i a du r i ng the s i n g l e round of s amp l i n g . I t shou ld be noted
tha t , based on the ma t e r i a l s known to be d i sposed of on- s i t e , a r s e n i c may
not be a t t r i bu tab l e to the s i te . Ana l y s e s for asbestos were conducted
in both ground water samp l e s and Lake M i c h i g a n water samp le s u s i n g t rans-
m i s s i o n e lec tron microscopy. On ly one round of s amp l i n g was conducted ,
aga i n render ing con c l u s i on s que s t i o nab l e . Asbe s to s f iber conc en t ra t i on s
exceeded app l i c a b l e hea l th based water qua l i ty c r i t e r i a at a l l ground water
and surface water s amp l i n g l o ca t i on s . Re s u l t s of the ground water and
Lake M i c h i g a n water asbestos ana ly se s are presented i n Tab l e IV.
Fourteen so i l bor i ng s were performed to determine the phys ica l nature of
the so i l s in the waste d i s po sa l area and the so i l s in the borrow pit area
northwest of the s i t e ( r e f e r to F i g u r e VI for l o c a t i o n s ) . Th i r ty-one
samp l e s from the bo r i n g s were analyzed; resu l t s ind icated that e l evated
l e v e l s of lead are con ta i ned in on- s i t e s o i l s . Detec tab l e l eve l s of other
me ta l s , most notably chromium, are a l s o pre sen t . Re su l t s of the so i l ana l-
yses are ind icated in Tab l e V.
The Remed i a l I nve s t i ga t i on ind icated the need to take act ion to prevent re-
leases of asbestos and TSP into the air and ensure that arsen ic ( if ap-
propr ia te ) and asbestos are effect ive ly remediated in s i t e ground water and
Lake M i c h i g a n surface waters near the s i te . There is a l so a need for fur-
ther a i r , ground water , and surface water mon i to r i ng at the s i te and a
mechan i sm for remed iat ion of any contaminants that are detected in concen-
t ra t ions that wou ld present an endangennent to pub l i c hea l th and the env i ron-ment .
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Based on the resu l t s of the RI , the pr imary con tam inan t s of concern at the
s i te are asbes tos , l ead , chromium, par t i cu l a t e matter , and, po t en t i a l l y ,
a r s en i c . Further mon i t o r i n g may ident ify add i t i o na l con tam i nan t s of con-
cern . Asbes tos in the air is a known l ung carc inogen and can a l so cause a
number of other ser ious d i seases , inc lud ing asbes tos i s , a chron ic d i s-
ease of the lungs wh i c h makes breath ing i n c r ea s i ng l y d i f f i c u l t and may
cause death, and mesothel ioma, a cancer of the membranes that 1 ine the
chest and abdomen wh i c h i s nearly always fata l . Cance r s can occur from 15
to 4U years after the f i r s t esposure . No safe l im i t of exposure is known ,
and any exposure to asbestos car r i e s some hea l t h r i s k . Lead is a re-
produc t i v e tox in and can adverse ly affect the b ra i n and cen t ra l nervous
system by cau s i ng encepha lopathy and per iphera l neuropathy. Expo su r e to
lead can cause k idney damage and anem ia , and chron i c exposure to low
l eve l s of lead can cause subt l e l e a rn i ng d i s a b i l i t i e s in c h i l d r e n . There
is a l s o some ev idence that some lead sa l t s may be c a r c i n o g e n i c . Hex-
ava l en t chromium (Cr VI ) causes k idney damage , and some ev idence sugge s t s
that i t may be a ca r c i n og en . Tr i va l e n t chrom ium (Cr I I I ) i s much l e s s
t ox i c and can cause contact dermat i t i s in s e n s i t i v e i n d i v i d u a l s . The
ana lyses performed for the RI did not i n d i c a t e the va l e n c e s tate of the
chrom ium detected, so it is not c l e a r what percentage of the ch rom ium
detected in the s o i l s i s hexava l e n t and what percentage i s t r i v a l e n t . Par -
t i c u l a t e matter ( TSP ) exposure re su l t s i n b r on c ho r e s t r i c t i o n and causes
resp i ratory prob l ems . Ar s e n i c has been as soc ia ted w i th l u ng and s k i n
cancer ' i n humans and can cause s k i n l e s i o n s , pe r i phe ra l v a s c u l a r d i s e a s e ,
and per i phe ra l neuropathy .
Contam inan t pathways and poten t i a l receptors as soc ia ted w i t h the s i te are
summarized in Tab l e s VI and V I I , respect ive ly.
ENFORCEMENT ANALYS IS
The Enforcement Ana l y s i s i s i n c l uded in th i s document as Appe n d i x I .
ALTERNAT IVES EVALUAT ION
The pub l i c health and env i ronmen ta l ob ject ives used for the eva l u a t i o n
of a l t ernat ive s were to ensure that : 1) the potent ia l for re l eases of asbes-
tos and other con tam inan t s to the a ir i s e s s en t i a l l y e l im i n a t e d , 2) d irect
contact w i th waste ma t e r i a l s and so i l s i s m i n im i z e d or e l im i na t ed , 3) con-
centrat ions of any con tam inan t s in the ground water exceed ing app l i c a b l e
d r i n k i n g water s t andard s , hea l th-based s tandards , or water qua l i ty c r i t e r i a
for aquat ic l i fe are detected and effec t ive ly remed iated , and 4) no surfacewater leaves the s i t e .
Cons i d e r i n g the nature of the contaminant s invo lved and the cond i t i on of
the s i te , of a l l po s s i b l e remedia l act ion a l t e rna t ive s , the fo l l ow i ng
a l terna t i ve s were cons idered f e a s i b l e and were eva luated in the Feas i -
b i l i t y Study for the s i t e :

SOURCE CONTROL OR MANAGEMENT
ALTERNATIVE OF MIGRATION

1. No Act ion Ne i ther
2. Soi l Cov e r i n g Source Cont ro l
3. Capp i n g Source Contro l
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On- s i t e Trea tmen t/Stab i l i z a t i o n
On- s i t e D i s p o s a l /L a n d f i l 1 ing
Of f - s i t e D i s p o s a l /La n d f i l 1 ing

Source Cont ro l
Source Con t r o l
Source Con t ro l

The a l t e rna t i v e s were subjected to an i n i t i a l s c r e e n i n g proces s based
on t e chn i ca l performance , i n c l u d i n g the ab i l i ty to sat i s fy env i ronmen-
ta l s tandards , comparat ive cos t s , imp l ementab i l i t y , r i s k , r e l i a b i l i t y ,
and potent ia l env i ronmenta l impacts i n c l u d i n g safety. It was ind icated
that on-s i t e s t a b i l i z a t i o n i s t e chn i ca l l y imprac t i ca l due to the chem i ca l l y
inert and non- combus t i b l e nature of asbes tos and i n vo l v e s h i g h r i s k s in
its implementat ion ; therefore, on-s i te s tab i l i za t i on was exc luded from
further con s i d e r a t i o n for the s i te . So i l cove r i ng w i th and wi thout
vege ta t ion and capp i ng al l prov ide a s im i l a r degree of protec t ion
from a i r b o r n e asbe s to s , wh i ch is of pr imary concern at the s i t e . These
a l t e rna t ive s a l so prov i d e protect ion from d irect contact w i t h waste mate-
r i a l s and so i l and a ba r r i e r from i n f i l t r a t i o n , thus p r o v i d i n g some degree
of ground water protect ion. Capp ing offers greater protection to the
ground water than the two so i l cover i ng va r i a t i o n s ; however , s i n c e ground-
water con tam ina t i on is not of pr imary concern at the s i te and c app i n g
costs approx imate ly tw ice as much as the so i l cover ing a l t e r na t i v e s ,
c a pp i n g was exc luded from further con s i d e r a t i o n for the s i te . S i m i l a r l y ,
the so i l cover i ng wi thout vegetat ion a l t e rna t i ve was exc luded from fur-
ther con s i d e ra t i o n because , for near ly the same cos t , the so i l c ove r i n g
wi th vege ta t i on prov ide s greater protec t ion to pub l i c hea l th and the en-
v i ronment due to the eros i on control and s tab i l i ty offered by the vege-
t a t i o n . An a l t e r na t i v e wh i c h does not ach i eve app l i c a b l e s tandard s ,
g r a d i n g and seed i ng , was added to the l i st of a l t e rna t i v e s for deta i l ed
development; thus , the alternat ives cons idered for detai led development
were:

ALTERNATIVE
I. No Act ion

I I . Gra d i n g and Seed i ng

S P E C I F I C ACTIONS C O M P R I S I N G
THE ALTERNATIVE

l e av i ng the waste ma t e r i a l s / s o i l s
on the d i spo sa l area in t h e i r present
state.
ground water detect ion mon i t o r i n g system
development of a cont ingency p lan for
ground water/surface water con tam ina t i on .

b.
c.

b ,c.

f.

grad i ng of waste ma t e r i a l s / s o i l s and
e s tab l i s h i ng vegetat ion
c lo sure of the asbestos d i s po s a l p i t .
placement of r iprap or g rad i ng and seed ing
inter ior s lopes of s e t t l i ng bas i n s of the
wastewater treatment system
development of a cont ingency p lan for
s ludge d i sposa l
placement of so i l and grave l on d i k e s
and dike roadways
ground water detect ion mon i t o r i ng system
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g. deve lopment of a cont ingency p l an for
ground wat e r/su r fa c e water con t am i na t i o n

h . m i s c e l l a n eou s act ions ( l i s t e d on page 14)

I I I . So i l Cov e r i n g w i th
Veyetat ion

I V . On - s ite Land f il 1 ing

V. Of f - s i t e La n d f i l 1 i ng

a . cover i ng waste ma t e r i a l s / s o i l s w i t h
c l ean so i l and e s t a b l i s h i n g vege t a t i o n

b. same as above
c . p lacement of r i p rap or cover i ng i n t e r i o r

s lopes of s e t t l i ng ba s i n s w i th c l ean
so i l and e s t a b l i s h i n g vegeta t ion

d.- h. same as above
k. deve lopment of a so i l cover mon i t o r i n g/

ma in t enance program
1 . s l o p i n g and cove r i ng s i de s lopes of the

waste d i s po sa l area w i t h c l e a n so i l and
e s t a b l i s h i n g vege ta t i on

a . removal and d i s po s a l of a l l waste ma t e r i a l s/
s o i l s in an on- s i t e l a n d f i l l de s i gned
s p e c i f i c a l l y for these wa s t e s , i n c l u d i n g
i n s t a l l a t i o n of a mu l t i-1 ayer l i n e r , p l a c i n g
a mu l t i - l ayered cap for c l o s u r e , and co l l e c -
t i on and treatment of l eachate and runoff ,

b . ground water detec t ion mon i t o r i n g system
c. deve lopment of a con t i ngency p l a n for

ground wa t e r/ su r f a c e water c o n t am i n a t i o n
a. removal and d i s p o s a l of a l l waste m a t e r i a l s /

s o i l s in a c omp l i a n t , o f f - s i t e l a n d f i l l
b . - c . same as above

The f ive r ema i n i n g a l t e rna t i v e s underwent a de ta i l ed a n a l y s i s , in wh i c h each
a l t e r n a t i v e was eva l ua t ed for t e c hn i c a l f e a s i b i l i t y , i n s t i t u t i ona l requ ire-
men t s , p ub l i c hea l th and e nv i r o nmen t a l impac t s , cap i ta l cos t s , and opera t i on
and ma i n t e nan c e (O&H ) co s t s . In each ca s e , the performance per iod for OSH
costs used to ca l cu la t e present worth costs was 30 years.
The no act ion a l t ernat ive (A l t e r n a t i v e I) has the least cap i ta l and IW1 cos t s
of the a l t e r na t i v e s . It i n v o l v e s adverse impacts to pub l i c hea l th and
the env i ronment by a l l ow i n g tne s i t e to rema in in i ts present s tate .
Th i s a l t e r na t i v e does not meet the Na t i o n a l Em i s s i o n Standard s for Haza rdou s
Ai r Po l l u t a n t s ( N ESHAP ) requ irements f o r i na c t i v e asbestos d i s p o s a l s i t e s
and the remedia l response ob jec t ives and requ irements of the Comprehen-
s i ve Env i r onmen ta l Respon se , Compen sa t i o n and L i a b i l i t y Act of 1980
( C E R C L A or "Sup e r f u n d " ) , as amended by the Superfine! Amendments and
Reau t ho r i z a t i o n Act of 1986 ( S A R A ) . No ac t ion a l so a l l ows asbestos
and ar s en i c l eve l s to exceed app l i c ab l e hea l t h-ba s ed water qua l i ty
c r i t e r i a and does not prov i d e the add i t i ona l data needed to
thoroughly charac ter i ze TSP and lead air em i s s i o n s and ground
water and surface water qua l i ty at the s i te . Th i s a l t e rnat ive
costs $326,001 ) (pre sent worth) and i nvo lve s an est imated capita l
costs of $ 15 ,000 and annua l operat ion and ma i n t enan c e costs of
$ 3 3 , 0 0 0 .
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The grad i ng and seed ing a l t e rna t ive (A l t e r n a t i v e I I ) i s t e c hn i c a l l y feas i-
ble and wou ld d im i n i s n the immediate poten t ia l for the re l ease of asbestos
to the air and direct contact wi th waste mater ia l s and so i l con ta i n i ng
asbes tos , l ead , and other contaminants and would reduce TSP , l ead , and
other a i r em i s s i o n s . Th i s a l ternat ive wou ld prov ide poor ground water
protect ion , may not meet ground water and surface water s t andard s and
hea l th-based cr i t er ia , and would not comply with the NESHAP requirements
for asbestos d i s po s a l s i t e s . The potent ia l for human and w i l d l i f e exposure
to asbestos f iber s and lead may con t i nue to ex i s t , and t h i s remedy wou l d
not prov ide long- t e rm protect ion aga i n s t re leases of asbes tos f iber s to
the air and, therefore , potent ia l depos i t ion of asbestos f ibers in Lake
M i c h i g a n . The a l t e r na t i v e wou l d , therefore , not meet the remed ia l response
response ob j e c t i ve s and requ irements of CERCLA and SARA . Con s t r u c t i o n
a c t i v i t i e s i nvo l v ed w i t h t h i s a l t e rna t ive may generate a i r l e v e l s of
asbestos and other contaminant s which may have an adverse impact on
p u b l i c hea l t h and the env i ronment . The g r a d i n g and s e ed i n g a l t e r n a t i v e
costs $ 3 , 1 2 4 , 0 0 0 (pre s en t worth) and i nvo l v e s an e s t imated cost of $ 2 , 6 1 5 ,
OOU and annua l O&M costs o f $ 5 4 , 0 0 0 .
So i l cover i ng w i th vege ta t i on (A l t e r n a t i v e I I I ) uses r ead i l y a v a i l a b l e and
proven t e chno logy and is expected to e l im i n a t e r e l ea s e s of asbes tos to the
a i r , s i g n i f i c a n t l y reduce TSP , l ead , and other a i r em i s s i o n s , and
e l im inate the potent ia l for direct contact with waste mat e r i a l s and so i l s
c o n t a i n i n g asbes tos , lead and other con tam inan t s . T h i s a l t e r na t i v e meets
NESHAP requ irements for asbes tos d i s p o s a l p i t s as we l l as the remed ia l re-
sponse ob j e c t i ve s of C E R C L A . W i t h the i n c l u s i o n of a cover mon i t o r i n g
program, the remedy a l so meets the SARA preference for permanent remed ies .
Th i s a l t e rna t i v e wou ld a l s o prov i d e some degree of pro te c t i on to the
ground water from poten t i a l con tam ina t i on from Te a c h a b l e c o n t am i n a n t s ,
p r ima r i l y l ead . The reason for th i s i s that the clayey s i l t proposed for
use in the cover wou ld act as a bar r i e r to perco la t ion of water down to and
through the waste ma t e r i a l s . Con s t r u c t i o n a c t i v i t i e s a s so c i a t ed wi th th i s
remedy may cause short- term adverse impacts to p u b l i c h ea l t h and the env i ron-
ment . The so i l cove r i ng a l t e r na t i v e costs $ 4 , 4 8 8 , 0 0 0 (pre s en t wor th ) and
i nvo lves an est imated cap i ta l cost of $4 ,026 ,000 and annua l 0£M costs of
$ 4 9 , 0 0 0 .
The on-s i t e l a n d f i l l i ng a l t e rna t i ve (A l t e r n a t i v e IV) i s t e chn i c a l l y feas i-
b le . It wou ld i nvo lve the excavat ion and transport of l a rge quant i t i e s
of waste ma t e r i a l s and wou l d thus i nvo lve a h igh potent ia l for re l ease s of
asbestos and other con tam i nan t s to the a i r . Th i s remedy has the longest im-
p l ementat ion t ime of a l l of the a l t e rna t i v e s ; thus the potent ia l short-
term adverse impact to pub l i c health and the env ironment r e su l t i ng from con-
struc t ion a c t i v i t i e s wou ld exist for a longer per iod of t ime w i th th i s al-
t e rna t ive . In the l ong term, on-s i t e l andf i l l ing wou l d be expected to prov ide
adequate protect ion to pub l i c health and the env ironment in the s i te v i c i -
nity, inc lud ing groundwater protection. Adjacent land wou ld be used for
t h i s a l t e rna t ive , c rea t i ng a potent ia l impact on the b i o l o g i c a l env ironment
in the area. The on-s i t e l andf i l l ing a l t ernat ive costs $ 3 9 , 3 0 9 , 0 0 0 (pre-
sent worth) and i nvo lve s an est imated cap i ta l cost of $ 3 8 , 5 5 5 , 0 0 0 and annua l
QW costs of $80 ,000 .
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The off-s i t e 1 a n d f i 1 1 i ng a l ternat ive (A l t e r n a t i v e V) uses readi ly ava i l a b l e
and proven technology. It relies on the ava i lab le landf i l l capacity of
ex i s t i n g landf i l l s in the Waukegan area, which may be l im i ted . In the long-
term, this alternative would provide adequate protect ion to pub l i c hea l th
and the env i ronment in the v i c in i ty of the s i te . It would a l so prov ide
protect ion to the ground water from Teachab le contaminants . More land a long
the Lake M i c h i g a n shore wou ld be made ava i l ab l e by th i s a l t e rna t i v e . In
the short term, off-site landf i l l i ng involves extens ive excavat ion and trans-port of waste mater ia l s and wou ld thus i nvo l v e a h i gh potent ia l for the re-
lease of asbestos and other contaminants to the a i r . There would a l s o be
the added r i s k s of t ranspor ta t i on acc idents on the way to the l a nd f i l l . The
cost of the off-s i t e l a nd f i l l i n g a l t ernat ive i s $ 7 3 , 3 9 3 , 0 0 0 (pre s en t wo r t h ) ,
i n c l ud i ng an est imated cap i ta l cost of $ 7 U , 5 6 5 , 0 0 0 and annua l 0£M cost s of
$300 ,000 .
COMMUN ITY RELAT IONS
L im i t ed concern was expres sed about the Jo h n s -Manv i l i e S i t e du r i n g the R I / F S .
A pub l i c comment per iod was held in the summer of 1984 when the Consen t Orderfor the R I / F S was i s sued . Two comments were rece ived .
Approx imate ly 20 peop le attended the pub l i c meet ing he ld in February , 1 987
to descr ibe the resu l ts of the R I / FS and to accept pub l i c comments on the re-
commended a l t e rna t ive s .
Ten i n d i v i d ua l s and organ i za t i on s submit ted verbal or wr i t ten comments d u r i n gthe pub l i c comment per iod . The In ternat iona l Chemica l Worke r s U n i - M , ' . ; : d lNo. 60, the Lake County Heal th Department , and the League of Women Vote r s
(Wau k e g a n -Z i o n and Lake County Chap t e r s ) expres sed support fo r U . S . E P A ' s r e -
commended alternat ive. The Manv i l l e Sales Corporat ion submitted comments d i s-
agr e e i ng wi th the proposed cover th i c kne s s . Other commenters expre s s ed con-
cern or asked quest ions about a variety of i s sues , inc lud ing fund ing for a
c l eanup , use of the property after c l eanup , and the degree of endangerment and
and pub l i c health effects presented by the s ite. The comments rece ived and
U . S . E P A ' s response to them are deta i l ed i n Append i x I I . Ba s i c a l l y , an a i r
moni tor ing program and associated contingency plan and a sampl ing p lan for
ac t ive waste d i sposa l areas on-s i te were added to the recommended a l t e r na t i v ein response to comments rece ived dur ing the pub l i c comment per iod .
C O N S I S T E N C Y WITH OTHER ENV IRONMENTAL LAWS
A l ist of app l i c ab l e laws and the comp l i ance status of each a l t e rna t i v e w i t hsa id laws is provided b e l o v :
CLEAN AIR ACT - The NESHAP requirements establ ished under the Clean Air Act
for inac t ive waste d i sposa l s ites for asbestos mi l l s and manufac tur i ng and
fabr icat ion operat ions are located at 40 CFR 6 1 . 1 53 and apply to the alter-nat ives cons idered for th is s i te . NESHAP requ ires no v i s i b l e em i s s i o n s orone of the fo l l ow ing , to be placed over asbestos-conta in ing mater ia l s :
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1 . s ix inches of compacted, non-a sb e s t o s - con t a i n i n g ma t e r i a l/
so i l cover , with vegetat ion , or

2. two feet of compacted, non-asbe s to s- con ta i n i ng ma t e r i a l/
so i l cover , to be ma in ta ined to prevent exposure of a sbe s to s -
con ta i n i n g mater i a l s to the atmosphere .

Alt e r na t i v e s I I I , IV, and V wou ld comply wi th these r equ i r emen t s , and
Alte rna t i v e s I and II would not .
The C l e a n Air Act a l so e s tab l i s h ed primary ( pub l i c hea l t h ) and secon-
dary (we l f a r e ) Nat i ona l Amb i en t A i r Qua l i t y Standards ( N A A Q S } f o rcr i t e r i a po l l u t a n t s , of wh i ch lead and total suspended par t i cu l a t e s
( T S P ) are two. Du r i n g the RI , lead leve l s on-s i t e ware ^el l w i t h i n
the NAAQS, and TSP leve l s exceeded the pr imary NAAQS for TSP (annua l
geometr i c mean) on one occas ion and the secondary NAAQS for TSP (a-mud lgeometr i c mean) on three o c c a s i o n s ; however , add i t i ona l data wou ld be
requ i red to sat i s fy the requ irements for de term in ing comp l i ance w i t hthe annua l geometr ic mean TSP standards . It shou ld be noted that TSP
standards wi l l soon be rep laced by standards for par t i c u l a t e mat ter w i t h
a mean d iameter under 10 mic ron s ( P M ^ Q ) , thus , any requ i r ement s for mon i -
tor ing for TSP in any of the recommended a l ternat ives should be ad justedto i ncorporate the PM^Q s tandards , when promulgated . W i t h the ex c ep t i o n
of A l t e r n a t i v e I , in wh ich ambient l eve l s of lead and TSP wou ld not beexpected to change, it is diff icu lt to determine whether the a l ternat ives
w i l l exceed the NAAQS du r i n g imp lementa t ion . Proper con t ro l s , such as
dust s upp r e s s i o n ac t i v i t i e s , w i l l be prac t i c ed with Al t e r na t i v e s I I - V.
Since Alternat ives II and III involve less construct ion and no excavat ion
ac t i v i t i e s , the amount of dust and a i r bo rne con tam ina t i on generated d u r i n g
imp lementat ion of these a l t e rnat ive s wou ld be s i gn i f i c an t l y less than that
for Alternat ives IV and V, which invo lve d i s turb ing , excavat ing , and trans-
por t i ng large quant i t i e s of waste mater i a l . In the l ong term, A l t e r n a t i v e s
I I -V wou ld reduce ambient l eve l s of lead and TSP . P r o v i d i n g a cove r i n glayer and vegetation wi l l reduce airborne d i spers ion of contaminants . Sinceal l waste mater ia l s wou ld be removed from the d i sposa l area , A l t e r n a t i v e s
IV and V wou ld be more ef fec t ive in reduc ing ambient leve l s of lead and TSPthan Alternat ives II and III, in which two dry disposal areas (s ludge d i sposa lp i t and m i s c e l l aneous d i spo sa l p i t ) w i l l remain ac t ive .
CERCLA/NCP
The Nat iona l Cont ingency P l a n , 40 CFR Part 300 ( N C P ) , a s adopted by CERCLA ,
requ ires that a remedial response a l t e rna t i ve must m i t i ga t e re leases orthreats of releases of contaminants wh i ch may present an imminent and sub-
stant ia l endangerment to pub l i c hea l th and we l fare . The remedia l re sponseob ject ives at this s i te are to mi t igate re leases of asbestos and other con-
taminant s to the a i r , d irect contact wi th contaminated s r l % n1 vi^r;- . v - i ; . . - ? - ,and ground water contamina t ion . A l t e r n a t i v e I does not meet th i s ob j e c t i v e .
In the short term, the potent ia l health effects of the cons t ruc t ion a c t i v i t i e s
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for the l a nd f i l l ing and, to a l e s s e r extent , the so i l cover i ng a l t e rna t i v e s
:nay not meet the CERCLA ob j ec t ive . However , the impacts of these act i-
v i t i e s can be great ly reduced through var i ou s dust suppre s s i on techn iques
du r i ng construct ion . In add i t ion , the p rov i s i o n s of SARA must be cons idered ,
i n c l u d i n g the Sect ion 121 c l eanup s tandards , wh i ch states a preference
for permanent remed ies . It shou ld be noted that , s i n ce asbestos cannot
be combusted and is essent ia l ly chemica l ly inert, a permanent remedy
cannot be ef fec t ive ly implemented at t h i s s i te . The on- s i t e treatment/
s t a b i l i z a t i o n a l t e rna t i ve e l im i na t ed in the pre l im inary s c r e en i ng step i s
an a l t e r n a t i v e wh i ch cou ld be def ined as a permanent remedy; however , t h i s
a l t e r na t i v e was exc luded from further con s i d e ra t i on for the reasons
stated above. A l t e r n a t i v e s I I I -V would provide long-term protect ion to
publ ic hea l th and the env ironment from re leases of asbestos and other
con tam inan t s to the a ir and direct contact w i th waste ma t e r i a l s and s o i l .
Due to the m i n im a l t h i c kn e s s of cover i nvo l v ed in A l t e r n a t i v e I I and the
fact that , in f ro s t - su s c ep t i b l e areas , stones and other large pa r t i c l e s ,
such as broken scraps of asbe s to s , tend to move d i f f e r en t i a l l y upward
through the so i l w i th each freeze/ thaw cycle, A l t e r n a t i v e I I prov ide s
on ly shor t- t e rm protec t ion from re l ease s of asbestos and d irect contact
w i t h waste ma t e r i a l s and s o i l . For th i s rea son , A l t e r n a t i v e I I does not
meet the ob jec t ives of SARA. Oue to the i n c l u s i o n of the ground water
and sur face water detec t ion mon i t o r i n g system and as soc i a t ed cont ingency
p l a n , a l l a l t e r na t i v e s wou ld be expected to ach i eve the CERCLA remedia l
response object ives for mit igat ion of potent ia l ground water contaminat ion .
In the l o n g term, a l t e rna t i v e s I I I -V wou ld be expected to effect ive ly
reduce asbestos l e v e l s in Lake M i c h i g a n by e l im i n a t i n g a i rborne depo s i t i on
of asbestos .
CLEAN WATER ACT (CHA )
In the s i t e ' s present cond i t i on , there are no apparent po int source d i s -
charges to waters of the Un i t ed States (L a k e M i c h i g a n ) . None of the
a l t e rna t i ve s w i l l requ i re a po int source wastewater d i s charge , and a l ter-
nat ive s I I -V w i l l i n c lude steps to e l im i na t e any surface runoff .
Ground water mon i t o r i n g requ i rement s w i l l be e s tab l i s h ed under A l t e r n a t i v e s
I - IV that are suf f i c i en t to def i ne the concentrat ion and f l ux to Lake
M i c h i g a n of con tam inan t s from the s i te . The ground water remed ia l cont ingency
p lan to be e s tab l i s hed a long wi th the ground water mon i t o r i ng requ i rements
w i l l inc lude con tam inan t t r i gg e r leve l s to protect surface water qual i ty
in Lake Mich i gan or any other surface water receptor. These tr igger leve ls
w i l l be e s tab l i s hed wi th the as s i s tance of the I l l i n o i s Env i ronmenta l
Protec t i on Agency ( I E P A ) D i v i s i o n o f Water Po l l u t i o n Contro l a n d U . S . EPA
Water D i v i s i o n to ensure that app l i c ab l e I l l i n o i s water qual i ty s tandards
( V J Q S ) or U . S . EPA ambient water qual i ty c r i t e r i a are not exceeded at any
po int in the surface waters .
If it becomes necessary to in i t i a te any ground water remedia l act ions or
other remedia l act ions that i nvo lve an off-s i te surface water d i s charge ,
an NPDES permit w i l l be obta ined pr ior to any d i s charge . Any d i scharges
to a pub l i c ly owned treatment works ( POTW) w i l l comply with al l app l i c ab l e
pretreatment requ i rements , as def ined by the POTW, I EPA , and/ or U . S .
EPA.
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The above cond i t i on s w i l l ensure comp l i an c e of the remed ia l act ions
(A l t e r n a t i v e s I l - t f ) with the wastewater d i s charge requ i rements of the CWA,
as amended by the Water Qua l i t y Act of 1987 ( W Q A ) .
D u r i n g the s i n g l e round of RI s amp l i n g , arsen i c l eve l s in the ground
water and asbes tos l eve l s in the ground water and Lake M i c h i g a n exceeded
U . S . ERA ambient water qual i ty cr i t e r i a for the protec t ion of human
hea l th at the 10"6 r i s k leve l for cancer . Based on the T E P A ' s draft
n a r r a t i v e t ox i c s c r i t e r i a , the asbestos l eve l s v i o l a t ed I l l i n o i s water
qua l i ty s tandard s for genera l use and pub l i c water supp ly . In th i s
respect , the s i t e is not current ly meet ing the requ irements of the CWA.
It shou ld aga i n be noted that arsen i c may not be a t t r i bu tab l e to the
s i te . Add i t i ona l l y , con s i d e r i ng the fact that, due to its shape and
chem i ca l l y inert nature , asbestos e s sen t i a l l y does not move through the
ground water , the asbestos l eve l s in the ground water w e l l s were
u n u s u a l l y h i g h . These h i gh l eve l s were probab ly due to the very c l o s e
prox im i ty of the w e l l s to Lake M i c h i g a n . Therefore , the asbes tos l e v e l s
detected in these we l l s are probab ly i nd i ca t i ve of Lake M i c h i g a n asbes tos
l e v e l s rather than asbestos m i g ra t i o n through the ground water beneath the
s i te . The mon i t o r i n g network that compr i ses the ground water and surface
water detec t ion mon i t o r i n g system inc luded in a l l f i v e a l t e rna t i v e s w i l l
be e s t ab l i s h ed to a l l ow a determinat ion of whether the h i gh ar sen i c l eve l s
are a t t r i bu t ab l e to the s i t e or are re su l t i ng from an upgrad i en t source .
A l t e r n a t i v e s I I I -V , and to a much l e s ser extent , Al t e rna t i v e I I , are ex-
pected to lower asbes tos l eve l s in Lake M i c h i g a n by reduc i ng asbestos
l e v e l s i n a i r and , t hu s , a i rborne asbestos depos i t i on into Lake M i c h i g a n .
T h i s w i l l be an important step in a ch i ev i ng comp l i an ce w i t h water qua l i ty
s tandards and c r i t e r i a for asbes tos in the Lake . The ground wate r/sur fa c e
water cont ingency p l a n to be deve loped as part of al l f ive a l t e rna t i ve s
w i l l ensure that appropr ia t e remedia l act ion w i l l be taken if the ac t ion s
that compr i se the d i f ference a l t e rna t ive s are not effec t ive in r educ i ng
contaminant conc en t ra t i on s to l eve l s that comply w i th app l i c a b l e water
qua l i t y standards and cr i t e r i a .
SAFE DR INK I NG WATER ACT ( S D U A ) , GREAT LAKES WATER QUAL I TY AGREEMENT
OF 1978 ( G L U Q A ) , a n d U . S . ERA GROUND WATER PROTECT ION STRATEGY ( G W P S )
It is not known, based upon the resu l t s of the RI , whether Ma n v i l l e is in
comp l i an c e wi th the terms of the GLWQA regard ing control of inputs of per-
s i s tent tox i c subs tance s to the Great Lake s . It is a l so not c l ear whether
ground water d i s c h a r g i n g from the s i te to Lake M i c h i g a n i s in v i o l a t i o n of
water qual i ty c r i t e r i a for the protect ion of aquat ic l i f e . The ground
water and surface water detect ion mon i t o r i n g system w i l l provide the ad-
d i t iona l data needed to determine whether the s i te and nearby Lake M i c h i g a n
waters comply w i th the requ i rements of the above water acts , agreements ,
and s t ra teg i e s , and the assoc iated ground water/surface water cont ingency
p l a n w i l l prov ide appropr ia t e remedia l act ion in the event that comp l i ance
is not ach i eved .
I t shou ld be noted that the l a n d f i l l ing Al t e rna t i v e s ( IV and V) prov ide a
greater degree of res i s tance to perco lat ion and, therefore , a greater degree
of ground water protect ion than the so i l cover i ng Al t e r na t i v e s ( I I and I I I )
and the no act ion Al t e rna t i v e ( I ) .
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KESOURCE CONSERVAT ION AND RECOVERY ACT ( R C R A )
RCKA has spec i f i c requ i rements , 40 CFR Part ?57 , for s i t i n g and opera t i ng
s o l i d waste d i s po sa l f a c i l i t i e s . Al l a l t ernat ives comply w i t h a l l app l i -
cab l e requ i rements of RCRA . A g a i n , i t shou ld be noted t ha t , due to the
use of impermeab le l i n e r s , the l a nd f i l l i ng a l t e rna t i ve s ( IV and V) offer
a yreater degree of ground water protec t ion and are therefore pre f e rab l e
over the other a l t e rna t i v e s from a RCRA s tandpo in t .
OCCUPAT IONAL SAFETY AND HEALTH ACT - ( Q S H A )
Reg u l a t i o n s apply to the safety of worke r s d u r i n g the imp lementat ion of
t h e a l t e r n a t i v e s . A l l a l t e r na t i v e s con s i d e r worker exposure t o con tam i -
nants and are expected to comply with OSHA requ irements . Hue to the
l o n g e r imp l emen t a t i o n t ime s and the grea t e r quant i t i e s of was te ma t e r i a l
to be h a n d l e d , the l a n d f i l l i ng a l t e r na t i v e s ( IV and V) v/ou ld requ i re a
grea t e r per iod of pe r sona l a i r mon i t o r i n g and pro tec t i on .
STATE OF I L L I N O I S R E Q U I R E M E N T S
The State of I l l i n o i s has been de legated the author i ty to enforce the
NESHA D regu l a t i on s , i n c l u d i n g those l i sted above for asbestos. The
on l y other State requ i rement a pp l i c a b l e to t h i s s i t e , State of I l l i n o i s
Env i r o nm e n t a l Pro t e c t i on Ru l e s a n d Re g u l a t i o n s , Par t 8 0 7 , Subpar t C ,
Se c t i o n ' J 0 7 . 3 0 5 i s an a p p l i c a b l e , r e l e v a n t , and appropr i a t e requ irement
(ARAR ) for th i s s i te and requ i r e s that a compacted layer of not l e s s
t han two feet of s u i t a b l e ma t e r i a l be p laced over the i na c t i v e areas of •
the was te d i spo sa l area . There are a l so State of I l l i n o i s draf t d e s i g n
c r i t e r i a for waste management f a c i l i t i e s wh i c h e s t a b l i s h a requ i rement
for growth and ma in t enance of a vegeta t ive cover and spec i fy so i l com-
po s i t i o n and s lope requ i r ement s for cover . A l t e r na t i v e s I and I I wou l d
not comply w i th t h i s ARAR or the draft de s i g n c r i t e r i a . A l t e r n a t i v e
I I I wou l d comply w i th the ARAR , but not the draf t d e s i g n c r i t e r i a for
so i l c ompo s i t i o n . I t i s not c l e a r whether A l t e r n a t i v e IV, as de s c r i b ed
i n the FS Report (30 mi l t h i c k PVC membrane ov e r l a i n by 1? inches of top-
s o i l ) , wou l d comply w i th e i t h e r the ARAR or the de s i gn c r i t e r i a . A l t e r -
na t i v e V wou l d be expected to comply w i t h the ARAR and the de s i gn c r i t e r i a .
RECOMMENDED ALTERNAT IVE
Trie recommended a l ternat ive is a mult i- faceted approach for remed iat ing the
s i te . The waste mate r i a l s / s o i l in the shaded areas in F i gu r e VII w i l l be
graded and covered wi th 2& inches of compacted non-asbes tos - c o n t a i n i n g
s o i l . The prof i l e of the ?A inch cover i ng layer is shown in F igure V I I I and
cons i s ts of six inches of sandy material obtained from the borrow pit on-
s i t e , twe lve inches of c lay from an off-s i te source , and s ix inches of top
s o i l . Al l cover ma t e r i a l s w i l l be tested for asbestos pr ior to p lacement ;
any s o i l s c o n t a i n i n g asbes tos w i l l be rejected. A cover of vege ta t ion w i l l
be grown and mainta ined at the top of the cover ing layer. The three act ive
waste d i sposa l areas ( the m i s c e l l a n e ou s d i s po sa l p i t , the s ludge d i sposa l
p i t , and the asbestos d i spo sa l p i t ) w i l l cont inue to rece ive waste ma t e r i a l s
in the future; however, the asbestos d i sposa l pit w i l l be c losed in June
1989 and provided with ?A inches of cover as descr ibed above. Asbestos-con-
t a i n i n g waste ma t e r i a l s d i spo sed of pr i o r to c lo sure of the asbestos p i t w i l l
be d i sposed of in accordance w i th the NESHAP requ i rement s located at 40 CFR
6 1 . 1 b 6 , and any a sbe s t o s - con ta i n i ng waste mater ia l generated after June 1989
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w i l l be d i sposed of off- s i t e in an approved l a n d f i l l . A so i l cover mon i tor-
i ny/ma in t enance proyram w i l l be deve loped to ensure that no asbes tos
reaches the surface of the cover ing layer and becomes re leasab le to the
air in the future .
Where i t i s f ea s i b l e to p l a c e r iprap , one layer of nom ina l l?- i n ch t h i c k
r i p rap w i l l be p laced on the i n t e r i o r s lopes of se t t l i ng b a s i n s . Four-
inch t h i c k bedd ing mater ia l w i l l be used to prevent eros ion of so i l
underneath the r i p r ap . Al l other exposed in ter ior s lope s w i l l be pro-
vided with 24 inches of so i l cover with vegetat ion as prev ious ly descr i-
bed. A p l a n w i l l be deve loped to ensure that no a s b e s t o s - c on t a i n i n g
s l udge is dredged from the wastewater treatment system in the future and
d i sposed of on-s i t e . Th i s p l a n w i l l i n c l ude the d i s c on t i n uan c e of d r edg i ng
ac t i v i t i e s in the 33-a c r e s e t t l i n g ba s i n and dredg ing a l l waterways
l e ad i ng to the s e t t l i n g b a s i n to a depth that exceeds the depth range of
H a n v i l l e ' s d r e dg i n g equ ipment . The s l udge generated from th i s deep
dredg ing w i l l be depos i ted in the asbestos d i sposa l pit and covered w i t h
s o i l i n accordance w i t h NESHAP requ i r emen t s . S i n c e no asbestos i s p r e s e n t l y
used in manufa c tu r i ng a c t i v i t i e s at M a n v i l l e and i s , t h e r e fo r e , no longer
depos i t ed in the was tewater treatment system, these measure s w i l l en sure
that no asbes to s-conta in i ng s ludge is dredged in the future. The re-
ma i n i n g waterways of the system ( t h e c o l l e c t i o n b a s i n and the east d i t c h )
do not con ta i n any s l udge s i n c e the natura l earth dam between the s e t t l i n g
b a s i n and the co l l e c t i o n ba s i n f i l t e r s out any f i b rou s ma t e r i a l s from the
wastewater . If , for any rea son , s l udge i s removed froMi the s e t t l i n g b a s i n
in the fu ture , it w i l l be tested for asbes tos and other con tam inan t s of
concern u s i n g U . S . EPA approved methods and d i sposed of accord i ng ly .
The nor th , west , and south s i d e s lope s of the was t e d i s po s a l area w i l l be
s loped w i t h n o n - a s b e s t o s - c o n t a i n i n g so i l to a ra t i o of two hor i zon t a l to
one ve r t i c a l and prov ided w i t h 24 inches of so i l cover w i t h vege ta t i on as
prev ious ly de s c r i bed ( see F i g u r e V I I ) .
A m i n imum of 24 inches of non -a s b e s t o s - c o n t a i n i n g so i l w i l l be p l a c ed on
top of a l l d i k e s and d i k e roadways on- s i t e . In add i t i o n , h eav i l y used
d i k e roadways w i l l be prov i ded w i t h e igh t inches of compacted g r av e l , and
l i g h t l y t rave l ed d i k e roadways w i t h four inches of compacted g rave l .
A ground water and surface water detect ion mon i tor i ng system w i l l be es-
t a b l i s h e d on-s i t e to ensure that any con tam inan t s that l each from the s i te
are detected. Th i s system w i l l con s i s t of a m i n im um of twe lve mon i t o r i n g
we l l s and three surface water samp l i ng l o ca t i on s ( i . e . , l o ca t i o n s for samp-
l i ng ground water seepage to Lake M i c h i g a n ) . See F i gu r e IX for the sugges-
ted l o ca t i on s of the mon i t o r i n g we l l s and surface water s amp l i n g s t a t i o n s .
The w e l l s and surface waters w i l l be i n s ta l l ed pr i o r to the commencement
of on- s i t e cons t ruc t i on and w i l l be sampled quarter ly for a m i n imum per iod
of two years and b i - a n n u a l l y then after and analyzed for a sbe s to s , l ead ,
chrom ium, ar s en i c , and other organ i c and inorgan i c water qua l i ty para-
meters wh i c h can be at t r ibuted to waste d i sposa l prac t i c e s at the s i te .
The list of parameters wi l l be establ ished based on a source charac-
t e r i za t i on that w i l l be conducted by U . S . EPA pr i o r to the commencement
of remed ia l act ion at the s i te . At least one round of samp l e s w i l l be
co l l ec ted p r i o r to the commencement of remed ia l act ion cons t ruc t i on a c t i v i t i e s ,
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The mon i t o r i n g and repor t i ng of the resu l t s to U . S . ERA w i l l cont inue for
a min imum of 3U years. At that t ime , the need for further .mon i t o r i n g
w i l l be eva l ua t ed , and appropr ia te act ion w i l l be t a k en . A cont i ngency
p l a n w i l l De deve loped to ensure that appropr ia te remedia l ac t i on w i l l be
taken if contaminant concentrat ions that wou l d pose or, in the case of
asbestos and, potent ia l l y , ar s en i c , cont inue to pose a threat to p ub l i c
h ea l t h and the env i ronment are detected.
An a i r mon i t o r i n g program w i l l be e s t ab l i s h e d at the waste d i s po sa l area to
de te rm ine the l e v e l s of asbes tos , l ead , TSP , and chrom ium in the a ir ( chro-
m i um was added s i n c e it is expected to soon be added to the l i s t of air
c o n t am i n a n t s regu la t ed under the Clean Air A c t ) , generate the add i t i o na l
da ta needed to determine whether the s i te atta ins the lead and TS?
NAAsJS , and determine whether the remedy is effec t ive in reduc i ng
on - s i t e TS:-> l e v e l s and a i rborne asbestos depo s i t i o n into Lake M i c h i g a n .
A s u f f i c i e n t number of mon i t o r i n g s ta t i on s w i l l be employed to ensure
that ba c kg round , o n - s i t e , and downwind a i r qua l i ty i s thorough ly
c ha ra c t e r i z e d . B e g i n n i n g w i t h the i n i t i a t i on of on-s i t e c on s t r u c t i o n
a c t i v i t i e s , ana lyses for lead, chromium, and TSP ( D M}o ) w i l l ^
performed quarter ly for a per iod of f ive years , and ana ly se s for asbes tos
w i l l be performed a n nua l l y for a per iod f i v e years . Based on the
r e s u l t s of the se ana ly se s , the appropr iate t ime i n t e r v a l for fur ther
mon i t o r i n g for the above- l i s t ed con tam inan t s w i l l be de t e rm ined . At
a m i n im um , mon i t o r i n g w i l l be conducted for a per iod of 10 years
after th i s determinat ion ; at that t ime, the need for further mon i tor ing
w i l l be eva lua t ed , and appropr i a t e act ion w i l l be t ak en . A cont ingency
p l a n w i l l be deve loped to en sure that appropr ia t e remed ia l ac t i on
w i l l be taken i f con tam inan t l eve l s exceed the app l i c a b l e a i r s t a nda rd s
or hea l t h-ba sed c r i t e r i a .
Tne recommended a l t ernat ive inc ludes a number of m i s c e l l a n e ou s ac t i on s ,
wh i c h are summar i zed be l ow:

1 ) c l e a n up of debr i s from the beach and the southwest por t i on
of the waste d i s po s a l area,

' > ) fenc i ng the eastern s i te boundary to l im i t access ,
3) p lacement of add i t i o na l warn i n g s i g n s a l ong the s i te per imeter ,
4) c lo sure of the open area in the northeast corner of the

m i s c e l l a n eou s d i sposa l p i t (see F igu r e V I I ) to prevent, runoff,
5) cons truc t ion of per iphera l d itches to co l l ec t s i te runoff

and channe l it to the industr ia l cana l ,
6) cons t ruc t i on of d i ke s at the depressed area a long the north

s ide of the industr ia l canal to prevent industr ia l canal
water from m i g r a t i n g off-s i t e ,

7) c losure of the sma l l d i tch connected to the south end of the
east d i t ch ( see F igure V I I ) , and

4) samp l i ng of the act ive d i sposa l areas (m i s c e l l a n eou s d i sposa lpit , s l udge d i s p o s a l p i t , and wastewater treatment system)
to ver ify that no asbestos has been depos i ted in the m i s c e l l a -
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neuus d i s po s a l p i t , that no a sbe s to s - con ta i n i ng s l udge is at or
near the sur face of the s ludge d i s po s a l p i t , and that no haz-
ardous wastes are en ter i ng the wastewater treatment systen.

The recommended a l t e rna t i ve exceeds the requ irements of NESH <\P s i n ce more
than s ix inches of compacted non-a sbe s to s - con ta i n i ng ma t e r i a l / s o i l cover ,
w i th vege ta t ion , w i l l be p laced over the waste ma t e r i a l s of the i na c t i v e
waste d i s p o s a l areas on the s i te . Rased on the RI data , the s i te pre sen t l y
ach i eve s the NAAiJS for l ead , and the recommended a l t e rna t ive w i l l further
reduce lead l e v e l s in a i r . Add i t i o n a l data i s needed to determine whether
TSP l ev e l s exceeded the NAAQS for TSP (annua l geometr ic mean ) ; the mon i t o r i n g
done d u r i n g tne HI ind icated that TSP l ev e l s exceeded the pr imary NAAQS
geometr ic mean va l u e on one oc ca s i on and the secondary va l u e on three
oc ca s i on s . Once implemented, it is expected that the recommended a l ternat ive
w i l l reduce on- s i t e TSP concentrat ions to l eve l s that atta in the NAAOS ; the
a i r mon i t o r i n g program de s c r i bed below w i l l generate data to t ra c k the
a t ta i nmen t s ta tus of the s i te w i th the TSP and lead NAAQS . The i n i t i a l
g r a d i n g and con s t r u c t i o n a c t i v i t i e s i nvo lved with the a l t e rna t i v e cou ld
po t en t i a l l y generate lead and par t i cu la te l eve l s in the a ir that wou ld exceed
t he NAAQS (24 nour max imum for TSP , and three month average for l e a d ) .
Dust s upp r e s s i o n methods w i l l be employed throughout the cons t ruc t i on
a c t i v i t i e s to m i n i m i z e the amount of dust and a i rborne con tam inan t s that
are r e l e a s e d , and mon i t o r i n g for asbe s to s , l ead , chrom ium, and TSP w i l l
be performed to cha ra c t e r i z e concentrat ions of these con tam inan t s du r i n g
con s t ruc t i on ac t i v i t i e s and for a m i n imum of th i r t een years thereafter .
Trie con t i ngency p lan that w i l l be deve loped w i l l ensure that appropr i a t e
remed ia l act ion w i l l be taken i f contaminant l eve l s exceed the app l i c a b l e
a i r s tandards or hea l t h-based c r i t e r i a .
The remed ia l response ob j e c t i v e s of the N C P , as adopted by CERCLA , w i l l
be ach i eved by t h i s a l t e r na t i v e . For th i s s i t e , the pr imary remed ia l
response ob jec t ive is to m i t i ga t e re leases of asbestos to the a i r . Othe r
ob j e c t i v e s are to m i t i ga te re leases of TSP , l ead , and chromium to the
a i r , d irect contact w i t h con tam ina ted s o i l s and sur face wate r , and ground
water con t am i na t i o n . Once imp lemented , the recommended a l t e rna t i v e w i l l
mi t i g a t e re l ea se s of asbes tos and other con tam inan t s to the air and e l i -
mina te d irect contact w i t h contamina ted so i l s by prov i d i ng a phys i ca l
barr i e r between the wastes and the atmosphere . Construc t ion ac t i v i t i e s
invo lved w i t h the recommended a l t e rna t ive w i l l generate dust and a i rborne
con tam i na t i o n wh i c h may have an adverse impact on pub l i c hea l th and the en-
v i ronment . A l t h o u g h not cons i s t en t w i th the CERCLA remedia l response
ob j e c t i v e s , these short-term potent ia l hea l th impacts w i l l be m i n im i z e d by
u t i l i z i n g dust suppre s s i on techn iques , and the dura t ion of potent ia l con-
struct ion-generated cont aninat ion is re lat ive ly short in compar i s on w i th
the other a l t e rna t i v e s . The a ir mon i t o r i n g program and assoc ia ted cont i n-
gency p l a n w i l l address a i r em i s s i o n s dur ing construct ion a c t i v i t i e s and
w i l l prov ide appropr i a t e remed ia l act ion in the event that app l i c ab l e
asbes tos , l ead , chrome, or TSP (P f 1 ] _ o ) a ir s tandards are exceeded after
the recommended a l t e rna t ive has been implemented. S i n c e s i te access w i l l
be l im i t ed and al l surface runoff w i l l be co l l ected in per iphera l d i tches
or w i l l d ra i n into the p i t s or waste water treatment system, the re-
commended a l t e rna t ive mi t i ga te s d irect contact wi th contaminated surface
water . The detect ion mon i t o r i n g system w i l l f i l l ex i s t i ng ground water
and surface water data gaps and detect any s ign i f i cant contaminant con-
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centrat ions in the ground water , and the cont ingency p l a n w i l l prov ide
for remed iat ion of any such con tam i na t i on . It shou ld be noted that the
recommended a l t e rna t i ve is expected to effect ive ly m i n i m i z e asbes tos de-
pos i t ion in Lake Mi c h i g a n . Based on data concern ing waste d i sposa l act iv i -
t i es at the s i t e , ar sen i c does not appear to be a t t r i bu t ab l e to the s i te .
A thorough under s tand i ng of the source of the e levated l eve l s of a r s en i c
w i l l be obta i ned . Ac t i v e waste d i spo sa l areas w i l l be tested to en su r e
that there is no cont inued load ing of contaminant s into the wastewater
treatment system.
CERCLA and the NCP requ i re long-term remed ie s , and the p rov i s i o n s of
SARA c l ear ly state a preference for permanent remed ie s . A br i e f ex-
p l a n a t i o n of freeze/thaw effects w i l l a id in the unde r s t and i ng of
the fo l l ow i ng d i s c u s s i o n . In fros t- suscept ib l e a r ea s , such as Uauk egan ,
stones and other large par t i c l e s , such as broken asbes tos s c rap s , tend
to move d i f f e r e n t i a l l y upward through the soi l w i t h each f r e eze/thaw
cycle. Thus , asbes tos-conta in ing wastes that are covered with so i l can,
over t ime , reach the so i l surface and become read i ly r e l e a s a b l e to the
a i r . It is for t h i s reason that a cover t h i c k n e s s that exceeds NESHAP
requ i rements was chosen for th i s s i te . The s i x - i n c h cover w i t h vege-
ta t i on required by NESHAP does not prov ide an adequate leve l of long- te rm
protec t ion to pub l i c hea l th and the env i ronmen t . The cover t h i c k n e s s
was de s i gned to ensure tha t , on the average , the frost layer does not
enter the waste ma t e r i a l s more than 10 t imes per century. Th i s wou ld ef-
fec t ive ly m i n im i z e the freeze/thaw effects because no par t i c l e movement
occurs when the frost layer does not enter the waste ma t e r i a l s . In add i-
t i o n , c a l c u l a t i o n s made by M a n v i l l e ' s consu l tan t i n d i c a t e that the re-
commended 24 inch , two layer cover wou l d prevent asbestos from reach i ng
the surface and becoming r e l e a s ab l e to the air for we l l in exces s of 100
years, p r ov i d i n g further support for the chosen cover t h i c k n e s s w i th two
layer de s i g n . The c r i t e r i a for s e l e c t i on of the pa r t i c u l a r cover t h i c kn e s s
and p ro f i l e ( s o i l l ayer i ng scheme) are further ou t l i n ed in the paragraphs
be low d e s c r i b i n g cost e f f e c t i vene s s . The l eve l of protec t ion offered by
the recommended a l t e r na t i v e , wh i ch is further supp lemented by air non i tor-
r ing and a cover mon i t o r i n g program that is de s i gned to p rov i d e corre c t i ve
act ion in the event that a sbe s to s - con ta i n i ng wastes are detected near the
cover surface, achieves the ob ject ives of SARA. Th i s statement is made
in l ight of the fact tnat asbes tos is non-combus t ib l e and e s s en t i a l l y
chem i ca l l y inert , and a true permanent remedy, such as on- s i t e treatment/
s t a b i l i z a t i o n , cannot be effected at th i s s i te . The detec t ion mon i t o r i n g
system and assoc ia ted cont ingency p l a n inc luded in the recommended a l ter-
na t ive w i l l prov ide appropr i a t e long- term protect ion to the groundwater at
the s i te , as requ ired by SARA. It shou ld aga i n be noted that , s i n c e asbe-
stos is essent ia l ly immob i l e in ground water, the other pr imary contami-
nants of concern at the s i t e tend to be immobi l e in the ground water due
to the a l k a l i n e env ironment present at the s i t e , and no re s i den t i a l w e l l s
are located downgrad ient from the s i te , ground water con tam ina t i on is
not of primary concern at the s i te . It is expected that the recommended
a l t e rna t i v e w i l l e f fec t ive ly m i n im i z e asbestos l eve l s i n Lake M i c h i g a nby es sen t ia l l y e l im i n a t i n g a i rborne depos i t ion of asbestos into Lake
Mich i g a n . F i n a l l y , i n accordance wi th Sect ion 1 2 1 ( c ) of CERCLA , a samended by SARA, th i s remedia l act ion w i l l be reviewed no less than once
each f ive years after imp lementat ion . Th i s review w i l l ensure that human
heal th and the env i ronment are be ing protected.
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Further ground water and surface water data is needed to supp l ement the
l im i t ed data co l l e c ted du r i n g the RI. I t cannot present ly be determined
whether the s i te is in co-np l iance w i th the terms of the Great Lakes
Water qual i ty Agreement o f 1978 (GLWQA) and U . S . EPA Ground Water
Protec t i on Strategy ( G W P S ) . Based on the s i ng l e round of RI s amp l i n g ,
asbestos and arsen i c l eve l s in Lake M i c h i g a n are current ly ex c e ed i ng
U . S . EPA ambient water qual i ty c r i t e r i a , and asbestos l eve l s are a l s o
exceed ing I l l i n o i s water qual i ty standards for genera l use and pub l i c water
supp ly . In th i s respect , the s i te is not current ly meet i ng the requ irements
of the Clean Water Act, as amended by the WQA of 1987 (as ment ioned
prev i ou s l y , a r s en i c may not be attr ibuta l to the s i t e ) . The so i l
cove r i ng (w i t h vege ta t i on ) port ion of the recommended a l t e rna t i v e i s
expected to effec t ive ly m i n i m i z e asbestos l eve l s in Lake M i c h i g a n by
e s s e n t i a l l y e l i m i n a t i n g a i rborne asbestos depo s i t i o n into the Lak e .
The ground water and surface water detect ion mon i t o r i n g systen i n c l uded
in the recommended a l t e r na t i v e w i l l generate the add i t i o na l data needed
to detern ine the comp l i a n c e status of the s i te with respect to the
above act s , agreements , and s t ra t eg i e s , and the ground water/ surface
water cont i ngency p l a n to be deve loped w i l l ensure that appropr ia t e
remed ia l ac t ion w i l l be taken if the source contro l measures in the
recommended a l t e r na t i v e are not effect ive in reduc i ng con tam inan t
concen t ra t i on s to l eve l s that comply wi th a l l a p p l i c a b l e water qua l i ty
s t anda rd s and c r i t e r i a .
The p rov i s i o n s of RCRA are present ly be ing met at the s i t e , and none
of the a c t i v i t i e s undertaken as part of the recommended a l t e rna t i v e
w i l l resu l t i n noncompl i ance w i t h RCRA.
The recommended a l t e r na t i v e cons i de r s worker exposure to con t am i nan t s , and
the work pract ices and personal protect ive equipment to be ut i l i zed dur ing
the imp lementat ion of the recommended a l t e rna t i v e w i l l comply wi th the
app l i c a b l e requ irements of OSHA.
S i n c e the recommended a l t e rna t i v e comp l i e s w i t h federal NESHAP requ i r emen t s ,
i t a l s o comp l i e s w i t h the State NESHAP regu la t i on s for asbes tos . The re-
commended a l t e rna t i ve a l s o meets State of I l l i n o i s Env i ronmen ta l Protec-
t ion Ru l e s and Reg u l a t i o n s , Part 807 , Subpart C, Sect ion 8 0 7 . 3 0 5 , wh ich
requ ires that not l e s s than two feet of su i tab le mater ia l be p laced over
the over the inac t ive areas of the waste d i sposa l area. Th i s is stated in
a letter from the State of I l l i n o i s wh i ch l i s ted the State App l i c a b l e ,
Re l e v a n t , and Appropr i a t e Requ i rements (ARARs ) for the s i te . The State
letter is inc luded as Append i x III to th i s summary. The recommended alter-
nat ive w i l l not ach i eve the so i l compos i t ion requirements in the State of
I l l i n o i s draft Wast e Management Fac i l i t i e s Des i gn Cr i t e r i a ; however , these
requ irements are not ARARs for th i s s ite ( re fer to Append i x I I I ) .
The d i s c u s s i o n of cost-effect iveness for the remedial a l t e rna t i ve s for the
s i te must be broken down into two parts: 1) co s t -e f f e c t i vene s s compar i son
of recommended a l t e rna t i v e to other a l ternat ives and 2) cos t-effec t ivenes s
comparison of different cover thickness and soil prof i le scenar ios .
The recommended a l t e rna t i v e is the most cost-effect ive a l t e rna t ive because ,
w i th the po s s i b l e except ion of construct ion-generated dust and a i rborne con-
tam ina t i on , it e i ther meets or exceeds al l federal and State ARARs or pro-
v ides cont ingency p l an s to meet all federal and State ARARs at a more reason-
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ab l e cost than the other a l t e rna t i v e s that prov ide a rough ly equ iva l e n t leve l
of protect ion to pub l i c hea l th and the env i ronment . The no act ion a l t e rnat ive
and grad ing and seed ing a l t e rnat ive do not rneet al l app l i c a b l e regu la t ions
and a l low asbestos and other contaminants to be released to the environment
immediate ly, in the case of the no act ion a l t e rna t i v e , and in the long-term,
in the case of the grad i ng and seed ing a l t ernat ive . Co n s i d e r i n g the haz-
ardous nature of asbestos in air and the hazardous nature of the other con-
tam inan t s present at the s i te in the a i r , ground water , and sur fa ce water ,
these a l t e rna t i ve s ne i t he r meet the goa l s of CERCLA and SARA nor represent
an acceptab le s i t ua t i on from an env ironmenta l s t andpo i n t . When compar i ng
the recommended so i l c ov e r i n g a l t e rnat ive to the two l a n d f i l l ing alter-
na t i v e s , the pr imary goa l of c l eanup at the s i te and cost must be cons i dered .
Co n s i d e r i n g the nature and extent of contaminat ion at the s i t e , the pr imary
goal i s to prevent re l ea se s of asbestos to the a i r . Al l three a l t e rna t i ve s
ach i eve t h i s goal in the long term; however, the l a n d f i l l ing a l t e r na t i v e s
i n v o l v e a s i g n i f i c a n t l y greater amount of potent ia l con s t ru c t i on-genera t ed
c o n t am i n a t i o n than the recommended a l t e rna t i v e . In a dd i t i o n , the dura t i on of
con s t ru c t i on a c t i v i t i e s i s much longer for the l a n d f i l l i n g a l t e r n a t i v e s , thus
pre s en t i ng an increased per iod of potent ia l pub l i c hea l th haza rd s compared
to the recommended a l t e r na t i v e . In summary, when remed ia t i ng asbestos con-
t am i n a t i o n as is present at the s i te , it is d e s i r ab l e to remed iate the con-
t am i n a t i o n in p l a c e , w i t h as l i t t l e d i s t u rbanc e of a sb e s t o s - con t a i n i n g
wastes as p o s s i b l e . The recommended a l t e rna t i v e p rov i d e s a c l e a r advantage
over the l a n d f i l l i n g a l ternat ives in meet ing these goa l s . Other concerns
at the s i te i n c l ude m i t i g a t i n g re l ease s of l ead , T S P , and chrom ium to the
a i r , m i t i g a t i n g d irect contact w i t h waste ma t e r i a l s and s o i l s , and detect ing
and m i t i g a t i n g ground water c on t am i n a t i o n at the s i t e . Al l three a l t e r na t i v e
p rov i d e an e s s en t i a l l y equ i v a l e n t leve l of protect ion from d i rec t contact
w i t h waste mater i a l s and s o i l , and the l a n d f i l l i n g a l t e r na t i v e s prov ide a
s l i gh t l y greater degree of ground water and sur face water protec t ion than
the recommended a l t e rna t i v e ; however, ground water con t am i na t i o n is not of
pr imary concern at the s i t e . Both l a n d f i l l i n g a l t e r na t i v e s i n vo l v e an order
of magn i t ude greater c ap i t a l cost and greater annua l O&M cost s than the
recommended a l ternat ive .
In summary, the recommended a l t e r na t i v e is the most co s t-e f fe c t i ve remedy
because it meets or exceeds al l federal and State ARARs or p rov i d e s con-
t ingency p lan s to meet a l l federa l and State ARARs , prov ides the greatest
degree of protect ion toward meet i ng the pr imary c l eanup goal at the s i te ,
and costs an order of magn i t u d e less than other a l t e rnat ive s wh i ch prov i d e
a s im i l a r degree of protect ion to pub l i c hea l th and the env i ronment .
Cap i t a l and O&M costs for the recommended a l t e rna t i v e are summar i zed in
Table V I I I .
Regard i n g the cover t h i c k n e s s to be appl ied at the s i te , severa l factors
must be taken into con s i d e ra t i on . The rate at wh ich the waste par t i c l e s
move upward through the cover i ng layer and the depth of penetrat ion of the
frost layer are dependent upon the type of so i l used for cover , and whether
the wastes reach the surface of the cover ing layer is dependent on the
th i c kne s s of the cover . The so i l s proposed for use at the Ma n v i l l e s i te
are the sandy so i l a v a i l a b l e in the borrow pit at the northern port ion of
the Ma n v i l l e property and a clayey s i l t ava i l ab l e in a pit near the s i te .
In al l further d i s c u s s i o n s , the terms " sand " and "c lay" w i l l be used to
represent the above-ment ioned so i l s . If the frost layer does not enter
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the waste ma t e r i a l s , then no upward movement of waste ma t e r i a l s w i l l occur ,
and no r i s k of asbes tos par t i c l e s reach ing the surface through freeze/
thaw effects w i l 1 ex i s t . A m i n imum of 34 1/2 inches of sand or 33 inches
of c lay wou ld be requ i red to prevent the frost layer from e n t e r i n g the
waste ma t e r i a l s , a s sum ing that vege ta t i on is grown on the surface and ac-
coun t i ng for the i n s u l a t i n g propert i e s of snow. Such t h i c k n e s s of so i l
cover wou ld cost a m i n imum of $ 5 . 1 m i l l i o n (pre sen t worth ) wh i c h i s Sf tun ,
UOU greater than the cost of the recommended a l t e rna t i ve .
Another c o n s i d e r a t i o n is the rate at wh i c h par t i c l e s move upward through
the so i l cover . A l t hough actua l rates of movement are not known and can-
not be pred i c ted w i th accuracy, some d e f i n i t e t rends are known . Par-
t i c l e s move more s l ow ly upward through non-f ro s t - su s c ep t i b l e ( N F S ) s o i l s ,
such as sand , wh i ch do not form ice lenses and thus do not a l l ow as g^eat a
degree of frost heave as f ro s t - su s c ep t i b l e s o i l s , such as c lay . Unfo r -
tunate ly , the frost layer penetrates further in sandy so i l s than c layey
s o i l s . The resu l t i s that sand a l l ows the frost layer to reach the waste
ma t e r i a l s more often than c lay but re tards the movement of pa r t i c l e s
when the frost reaches them.
Two concepts have been d i s c u s s e d r e l a t i v e to f r e eze/thaw effec t s . The
f i r s t i s pene t ra t i on , whether the frost layer reaches con t am i na t ed par-
t i c l e s . If the frost layer does not reach the p a r t i c l e s , the par t i c l e s
w i l l not be effected by the freeze/thaw cycle and w i l l not move upward
throuyh the cover i ng layer. Th i s i s the most important c o n s i d e r a t i o n in
cover d e s i g n ; the en t i r e proces s of upward movement of p a r t i c l e s b e g i n s
when and if the frost layer penetrates to the waste m a t e r i a l s , and , thu s ,
pa r t i c l e movement can be most e f f e c t i v e l y con t r o l l e d by m i n i m i z i n g the
frequency w i th wh i ch the frost layer penetrates to the was t e ma t e r i a l s .
In add i t i on , the depth of frost pene t ra t ion can be pred i c t ed w i th cons i der-
ab le accuracy for a g i v en s o i l and g i v en c l ima t o l o g i c a l c o n d i t i o n s . Th i s
a l l ow s a n i g h l eve l of con f i d en c e in the c a l c u l a t i o n s of frequency of
pene t ra t i on . A l t h ough , due to a l a ck of emp i r i c a l data , rates of movement
are not known accura te ly , it can be stated that once the frost layer pene-
trates to contaminated p a r t i c l e s , the pa r t i c l e s w i l l heg in to enter the
cove r i ng layer and e v e n t u a l l y reach the surface . Th i s c o nd i t i o n i s the
second concept , fa i l u r e , wh i c h l i t e r a l l y means that the cover f a i l s by
a l l ow i n g contaminant s to reach the sur face and becone r e l e a sab l e to the
a i r . F a i l u r e i s dependent upon the rate of movement of pa r t i c l e s , wh i c h
is in turn dependent on so i l types and cover t h i c k n e s s . S i n c e the rate of
movement of par t i c l e s cannot be pred ic ted w i th accuracy, f a i l u r e cannot
be predicted w i th accuracy. Rate of movement of par t i c l e s is thus a secondary
cons idera t ion in cover d e s i g n , and data regard i ng rates of par t i c l e move-
ment were used only as an add i t i o na l measure of support for the recommended
cover t h i c kn e s s once the penetrat ion c r i t e r i on was met. Reg a r d i n g the
c a l c u l a t i o n of pa r t i c l e rates of movement , sand is more de s i r ab l e s ince it
retards par t i c l e movement to a greater degree than c lay, and its proper t i e s
are more we l l known than that of the c lay to be used . Th i s re su l t s in a
greater conf idence in the ca l cu la ted va lue s for the sand . A th i r d factor
which must be cons idered in cover de s i g n is cost , and the other re levant
con s i de ra t i on in d e t e rm i n i n g the most cost-effect ive cover t h i c kn e s s i s
ava i l a o i l i t y o f ma t e r i a l s ( s o i l s ) .
The most cos t-ef fec t ive remedy wou ld prov ide the greatest degree of pro-
tect ion to pub l i c h ea l t h and the env ironment at the most rea sonab l e cost ,



-20-

whi l e u s i ng a v a i l a b l e mate r i a l s . C l e a r l y , these factors are i n t e r re l a t ed .
The c r i t e r i a used for se l e c t i on of the recommended cover th i c kne s s were :
1) to min im ize the nunher of tines the frost layer enters the waste
mater i a l s ( thus n i n im i z i n g the potent ia l for was t e pa r t i c l e s to enter thecover i ng layer ) , 2) to ensure , as add i t i ona l support , that an e s s en t i a l l y
100 percent probab i l i ty that asbes tos-conta in ing wastes do not reach
the surface in 100 years is at ta ined , 3) to prov ide a measure or measures
for detec t i ng whether a sbe s to s - con ta i n i ng waste s are near the surface and
en su r i n g that proper act ion is taken to prevent the waste par t i c l e s fron-
reaching the surface and becoming releasable to the a i r , and 4) to achieve
c r i t e r i a 1 ) through 3) at a reasonab le cost , u s i n g a v a i l a b l e ma t e r i a l s .
The U . S . FPA recommended cover th i cknes s i s de s i gned to ensure that the
frost layer does not enter the waste mate r i a l s more t han 10 t imes per
century ( thus re tard i ng cover fa i l u r e ) and , as an add i t i ona l a s su rance of
protec t ion of pub l i c h ea l t h , prov ides an e s sen t i a l l y 100 percent probab i l i t y
that, a s b e s t o s - c o n t a i n i n g wastes w i l l not reach the cover sur face and
become re leasab le to the air in 100 years. From a health s tandpo in t , the
post impor tan t c r i t e r i on i s c r i t e r i on # 1 , for the reasons l i s t e d above .
The dps ign parameter of penetrat ion 10 times per century is con s i d e red to be
the max imum a l l owab l e frequency of pene t ra t i on for the s i te for protec t i on
of pub l i c hea l th and the env i ronment . For the reasons stated above , i t is
d e s i r a b l e to further m i n im i z e the frequency of pene t ra t i on ; however, tne
c r i t e r i on of penetrat ion 10 times per century was chosen for th i s s i t e
s i n c e : 1) th i s frequency of penetrat ion is expected to prevent asbestos and
other waste mate r i a l s from becoming r e l ea sab l e to the air for a m in imum
of 100 years , which i s an appropr ia te per iod for cover d e s i g n , 2) the
non- f ro s t - su s c ep t i h l e nature of the bottom s ix inches of the cover prov i d e s
a degree of ju s t i f i ca t ion for the h igher frequency of penetrat ion , 3)
choos i ng th i s frequency of penetrat ion is cons i s t en t with a court precedent
SPt i n U . S . EPA-R e g i o n I i n v o l v i n g asbes tos waste d i spo sa l s i t e s , and 4)
add i t i o na l protect ion aga ins t penetrat ion ( i . e . , t h i c k e r cover ) i n v o l v e s
h i gher cost and i n c rea sed use of l e s s ava i l ab l e mat e r i a l s . The so i l to be
used in the cover is ava i l a b l e ; the s ix inches of sand to be used is
a v a i l a b l e in M a n v i l l e ' s borrow p it , and the clay is a va i l a b l e fror a nearby
offs i t e p i t . The cover mon i tor i ng program that wil l be developed w i l l
p rov ide measure s for detec t ing whether a sb e s t o s - con ta i n i n g was te s are near
the cover surface and wi l l ensure that proper remedia l a c t i on w i l l be
taken to ensure that waste par t i c l e s con ta i n i ng asbestos do not become
releasable to the a i r . The cost of the recommended a l ternat ive with the
24 inch cover i s $ 4 , 4 8 8 , QOO (present wo r t h ) , w i th an est imated capita l
cost of $ d ,02 f i ,000 and annua l 0 & M costs of $49 ,000 . M . S . EPA be l i eve s
that , con s i d e r i ng a l l re l evant c r i t e r i a , the 24 inch cover t h i c kn e s s wi th
two layer des ign is the most cost-effect ive cover th i c kne s s for the s i t e .
It is conce ivab l e that a d ifferent prof i l e ( so i l layer compos i t i on ) and
cover th i c kne s s that might achieve the same degree of protect ion to
publ i c health and the environment could be implemented at a lesser cost;
however , the State of I l l i n o i s ARAR must, be met, and the hea l th-based
c r i t e r i a used to deve lop the recommended cover t h i c kne s s ( i . e . , m i n im i z a t i o n
of the frequency of frost penetrat ion into the waste ma t e r i a l s , with 10
tines per century as the maximum a l lowable frequency for the two cover
system be ing used , and , as an add i t iona l measure of support , an es sen t ia l l y
100 percent probab i l i ty that the cover w i l l not fai l in 100 years ) shou ld not
he compromised , con s i d e r i ng the hazardous nature of asbestos in a i r . The
Manv i l l e recommended cover th i ckness of 1H inches , composed of Is inches
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of c lay and three inches of top s o i l , is not acceptab le s i n ce , based on
cl imato log i ca l data , it wou ld a l l ow the frost layer to penetrate to the
waste mat e r i a l s approx imate ly 50 t imes per century and, based on M a n v i l l e ' s
c on su l t an t ' s c a l c u l a t i o n s , may a l l ow the cover to fa i l in le s s than
100 years. The cost reduct ion of Ma n v i l l e ' s 18 inch cover when
compared wi th U . S . E P A ' s recommended cover th i c kne s s i s 10 per c en t .
OPERAT ION AND MAINTENANCE (0 & M)
The projected 0 & M ac t i v i t i e s requ ired to ensure the e f f e c t i vene s s of the re-
medy are the cover mon i t o r i ng program and assoc ia ted cont ingency p l a n , the
a i r mon i t o r i n g program and assoc ia ted cont ingency p l a n , the ground water
detection mon i tor ing system and associated contingency p l a n , and the
p l a n for s ludge d i s p o s a l . The ground water detect ion mon i -
t o r i n g system has been de s c r i bed prev ious ly , and the d e t a i l s of ths
r ema i n i n g 0 & M ac t i v i t i e s w i l l be deve loped as part of the R D / R A im-
p l emen ta t i on proces s . The purposes of these r ema i n i n g 0 & M a c t i v i t i e s
are descr ibed in the FS Report and are t abu l a r i z e d and presented in
Tab l e IX. The es t imated annua l 0 & M costs and dura t i on s for the re-
commended a l t e r na t i v e are presented in Tab l e V I I I .

SCHEDULE
Comp l e t e Enforcement Nego t i a t i o n s May 26, 1937
Approve Remed ia l Ac t i o n ( S i g n ROD) June , 1987
Start De s i g n September, 1987
Comple te De s i g n Mar c h , 1983
Start Cons t r u c t i o n A p r i l , 1988
Comple t e Cons t ru c t i on December , 1989
FUTURE ACTIONS
Long-term 0 & M requ ired to ma i n t a i n the effec t ivenes s of the remedy
i n c l ude the cover mon i t o r i n g program and assoc iated cont ingency p l a n ,
the a i r mon i t o r i n g program and assoc ia ted cont ingency p l a n , the
ground water detect ion mon i to r i ng system and assoc iated cont ingency
p l a n , and the p l an for s ludge d i s po s a l . The ground water detect ion
mon i t o r i n g system was descr ibed in the Recommended A l t e r n a t i v e s e c t i on ,
and the deta i l s of the remain ing O&M act iv i t i e s wi l l be deve loped as part
of the RD/RA imp l emen ta t i on process . Refer to Tab l e IX for a l i s t of
the purposes of the 0 & M act iv i t i e s inc luded in the recommended
a lternat ive .

b H E - 1 2 : C E R C L A : I L L / I N D : B B R A D L E Y : a d r : 3 / 1 7 / 8 7 D i s k #3rev i sed 5 / 3 / 8 7 : m t : rev . 6 / 2 4 / 3 7 : a d r
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KWA ~
Of RtMHIS QT AHAItStS IOH ASBUIOS

MUIIHI ASMS HIS MOJII IIIHIItC
RUN I - 2) OClOUfR I9H4 Job Nurter •««»'

Saijile Description

OH SHE SAHTIIS

location 1

locat ion 2

loiallun )

loctl lon 4

1 in «t l(in ,S

rums or MI UNGIHS
fiber Concentration (fibers/at)

Mean

0.021
NSS

NSS
NO

NSS
NSS

0.0/0
NSS

0 .00)
HSS

•SI Confidence
Inttrvtl

O.OOS - 0 OK
0 - O.OOS

0 - 0.006
0 - 0.00)

0 - 0 006
0 - O.OOS

0 0 1 ) - 0 029
0 • 0 004

0.001 - 0 OOH
0 • 0 OtIS

Comcntrd ton
t>)ulv«lent to

1 fiber
Detected

•

O.OOOSB9
O.OOOSB9

0 0006S2
0.0006S2

0 0006)4
0.0006)4

O.UMIb ) )
0.0«Mt6l)

0 01X166(1
0 WMH.I>0

tsllMled
N«it

Concentration

(NtnoqrMt/a1]

14
29

0.01
-

0.01
0 06

o ;
%
0 02
0 /

Nwrimiol
fibers

Counted

IS
2

)
0

)
2

Jl
2

S
2

MUDS GUI AltM IIIAN SO MICMOKIENS IN tINClll
fiber Concentration (ribert/xt)

He«n

0.00)
NSS

NO
NO

NO
NO

NSS
NSS

NO
N»

9SI ConflilenccInterval

0.0009 - o.oo;
0 - 0 004

0 - 0.00)
0 - 0 00)

0 - 0 00)
0 - 0.00)

o - o oot
0 - 0 004

0 0 00)
0 - 0 INI I

Concentration
tqulvalrnl to

1 fiber
Detected

O.OOOMI9
0 OOOSU9

0 1HHI6S2
0 0006S2

0.11006)4
0 0006)4

O. tHUHt/ )
0 0006H

0 000660
0 IMMIliMI

fSllMUdMatt
Concentration

(Nanograat/*1)

1)
29

.
-

.
-

0.1
11

•»

-

Nuiiliei
of

f ibers
(ounlnl

S
1

0
0

0
0

)
1

0
0

N<> «e*n value Is lepnrled Mlien fewer llun S libers weie deleiled In Ibc imrllun uf labile eaamlned.
NO • No fibers Oelei led
NSS • Not Sla l l s lUal l r Signif icant (I to 4 fibers detected)

i
Ml • l nUI l lu i rvu l l l e I l l ie is plus Bunillf^ * NAH • Mini A^beslos Mlnr i t t I l l ir is plus BiimllvS
•Al • lulal Ai«ililbo|e l i b e r s plus Bundlr • r • HIM Maile Mlnrial I Him plus BunUles

lyre

( I
Al

( I
Al

ll
Al

I I
Al

I I
Al



Qf-JIMfi Of. *f!*l»sii f Qfj ASMSIOS
(ANIIHIL WtJI INI AMIISIOV HOHl IOHMK.

RIM I - 2) OCHHIIK 19114 Job Nurt.tr »««»'

Satfilc Description

location 1

1 oca II 011 2

lotion 1

MIERS Of Ml IENGIIIS
fiber Concentration (flbeoM)

Me en

0.004
NSS

NSS
NO

NO
NSS

9S1 ConfidenceInterval

0.001 - 0 008
0 - 0 DOS

0 - 0.004
0 - 0.001

0 - 0.001
0 - O.OOS

Concentration
Equivalent to1 fiber

Detected

O.OOOS12
O.OOOS12

0.00060]
0.000601

0.000610
0. 0006 10

Est imated
Mutt

Concentration

Nemgraan/a1 ]

0.02
0 2

0.002
-

.
0.02

Nuriierof
fibersCounted

1
1

1
0

0
I

ri lERS GRIAIIR 1HAN SO NICROMUHS IN lENGIII
fiber Concentration (f ibers/Ml)

Nean

NO
NO

NO
NO

NO
NO

9SI Confidence
Interval

0 - 0 002
0 - 0.002

0 - 0.001
0 - 0 001

0 - 0 001
0 - 0 001

roncinlratlon
Equivalent to

1 fiber
Detected

O.OOOS12
O.OUOSU

o.oooooi
O.OIHI601

O.OlMlb lO
0 OOOblU

Est lMtedHast
Concentration

(Nanograan/m'l

-

.
-

.
-

.,

Ho win vain* \\ rriiiirlrd when frwer «h*n S IILrri Mere detected In Hie |ioiliun of t*o|)lr ei<nlne«l
HI) • No I ll.til Itvlrtlnl
h^i • Nut Su t l s tU t l l y Slyn lf l c tnt (I to 4 fiber* deleileil)

•Cl • loUl Chrytn i l l e fl l >en plus
•*l • IuuI AM'Hlxili! Illicit pluv 1

• NAM • Nun Atbeiliit Mlnri«l l lbrrt plut
• Mft > Kin Hade NliieMl llliei\ |iluv lundlct

of
f llwrt
uuiiletl

U
0

0
0

ll
0

Ml*-•

( I
Al

LI
Al

( I
Al



•V.i

SUWAB< of Msojjs or AKAUSIS ft* A§t[sios
.ANI>Mll_.AHIIlNI ASBISIOS
mm ? - ?4 OCIOBIM I9B4 Job H44I I7

Saiplt Description

OH SMl SAH'US

locat ion 1

location 7

1 in « lion J

location 4

locat ion 5
: !

HUMS Of ML UNGIHS
fiber Concentration (fibers/*)

He an

0.06S
NSS '

0.006
NSS

0 (HIS
NO

0.009
NSS

0 .070
NSS

9St Confidence
Interval

0 - O . I S
0 - 0.006

.0.00) - 0.012
0 - O.OOS

0.00? - 0 010
0 - 0.00)

O.OOS - 0.016
0 - O.OOS

0 - 0 .046
0 - 0.004

[oncenti .lion
Lqulvalent to

1 fiberDetected

•
o.ooo;s9
0 000670

0.0006))
0.0006)1

0 000612
0.0006)?

0.00067S
o.omi(i?s

0.0006S2
0 0006S2

loncentrat Ion

Nanogram/B1]

A8
J. I

S )
o.s
0 /
-

O B
1*1

)S
0 1

of '
fibers

Counted

as1

10
2

fl
0

IS
'

)l
1

flMIIS GfHAIl* IIIAN SO HICfiOHfUftS IN UNGIII
flb«r Concentration (fibers/at)

Htan

NSS
NSS

NSS
NO

NSS
NO

NSS
NSS

0.006
NO

9SI Confidence
Interval

0 - 0 006
0 • 00116

0 - O.OOS
0 - 0.00)

0 - 0 0414
0 - 0 00)

0 - 0.007
U - 0 004

0.002 - 0 0|?
0 - 0 .001

ConcentrationEquivalent to
1 fiber

Detected

0.000670
0.000670

0.0006))
0.0006))

0 001(612
0.0006)2

0.00062S
0 00062S

0.0006S2
0 0006S2

Concentration

(Nanograas/B 1)

66
).)

S . I
-

0 b
-

0.2
19

IS
••

of
lounted

,

I
I)

1
0

4
1

S
0

No wan value Is reported when fiver than S flbeis Mere detected In .the (inillon of sanyle e«««lneil
NO • No I F ' - - - " •-
NSS • Nut Stat i s t i ca l l y Signif icant (I to 4 fllien detected)

•Cl • lo la l ( h i y i o t l l e f l b e i s |i|ut tumllr%
•Al • lulil Aii^lillmli! f l L c r i |> luv Buml'-x

• NAH • Non-Asbtl lus Hlnenl I l l i tr is (ilui
* HH1 • H4ii H4.lv HI... i*l I l l ioi^ (iliiv Bin

t Ibei

II
Al

(I
Al

( I
Al

Cl
Al

tl
Al



- 9t_«Miiis of
UAIKII.AM lANItf l l l ANII INI ASM! S10S H1INIIOHING

HIM 2 - ?4 01 IOUIH I')II4 Job Huiliti U 4 4 H /

*t*vle Description

Oil Si l l SAHIUIS

luct l lon 1

1 01 at Ion I

1 01 « I ((III )

FIX MS Of Ml 11 HO HIS
fll.tr Concentration (flbcrt/ai)

Mean

•

HSS
HSS

HO
HSS

9SS Conridcnce
lnler«4l

0 - 0.(M)4
0 - 0 004

0 - 0 IHI)
0 - 0 004

ontcnlrtllon
fquttultnt to

1 fiber
Ocltcled

S A

O.OOOS40
O.OOOS40

O. IMK)/? ]
o »oo/n

[itlMled
rontenlrtdon

HinogrMn/a1]

\ 9 I I N II

0 009
«.;
.

0 OS

Hi»4*rol
(ItMrt

CuunUd

1 A

2
2

0
1

f 161 US GUI All* IIIAM 40 MICIOHi UftS IN IfNGIH
fiber tunccnlrctlun (flbert/Blk

Hc*n

A 1 L A

HO
HO

Ml
HO

9SI ConfidenceInlervtl

I I t

0 • 0 00?
0 - 0.1)02

0 0 IHI)
0 - 0 Oil)

Luncentrttlon
[i4ulv«lcnl to

1 filer
Oc It cled

0 OOUS40
0 OIKIS40

0 OIN I// I
0 IIINI//J

fillMted
H«»t

Cunt entrit Ion

(lUnogr «•*/•*)

-

-

HIi *rtn vtlut U reported when fewer {tun i flbtrri wvie uclcileil In Iliv |>oillun of v«M>lc
Hll • Ho I Il it iv Ik-In led
HSS • H<il SUlKt l c i l l y Sli jnlf U«nl (I |o 4 Illicit ik-Uile>l)

Ml - lout l^ . r^ l . l l l e lll.ns plus
•M • lnl« (* NAM • Nun Ail.i'il"'. Hlu .- i * l MI

• MHH - Kin HJilr H l n i - 14 1 I l l iv ik

of
( Ihfrs

II
At

(I
Al

I I
Al

Him. !



SIH1AUY or R[Sill IS Oi AHAUSfS (OR ASBISIOS
lANW IU.AMUUNI ASBIS IOS HOHIIOHIW.

MOM ) - ?9 OCIOBtN I9B4 Job Hinder B44H/

S««ple Oeicrlpllon

OH SlU-SAHr i lS

locat ion 1

locttlun 2

I Ul 41 lull )

1 out Ion 4

location S

HUH* Of Ml UHMHS
fiber Concentration (fiber*/*)

Mean

0 006
NSS

0.001
HSS

0.00)
NSS

0 004
NSS

0 006
MSS

Ml Confl dene*
Interval

0.00) - 0 .0 1 1
0 - 0.004

0.001 • 0.008
* 0 - O.OOS

0 0008- 0 007
0- 0.006

0.001 - 0 009
0 • 0.001k

0.002 - 0 01?
0 - 0 006

Concentration
[qulvaltnt to

1 fiber
Detected

0 O00'.,j?
O.OOOSS?

0 OOOSM
0 OOOS/l

O.OOOS4/
0 OOOS4/

O.OOOS66
O.OINI'jfab

0 000608
0 000608

CttlMtedN«n
Conccntrtllon

NanogrMtt/H1]

0.09
0 . )

o.o;
0.0 1

0 0 ?
o.o/
0. )
0 1

0 04
0 4

Hotterofrtbcri
Counted

II
1

6
2

b
4

;
i

10
)

runs cue AIH HUM so MICHOKUIIS IN UNGIH
fiber CoHCcnlrtllon (flberi/al)

He*n

NSS
HO

NO
HO

NO
NO

NO
HO

Nil
HO

9SI Confidence
Interval

0 - 0 004
0 - 0 00)

0 - 0.00)
0 - 0.00)

o - o iio)
o - o.ou)
0 - 0 00)
0 - 0 Oil)

0 - 0 001
0 - 0 00)

Concentration
(qulvtltnt to

1 liber
Detected

0 OOOSS?
0 OOllbS?

0 (HUM I
0 OOOS/I

0 004IS4/
0 OIMIS47

0 OOAS66
0 OOUibb

0 000608
0 000608

lulMtedM«n
Concentration

(Htnoqrtm/M1)

0 02

-

-

-

•

NK^ICIol
ribert

Counted

0

0
0

0
0

0
0

0
0

HII «r»ii v*lu« li r«r|iuitcd when fewer th*n & fibers Here detected In the |iorllon of
Nil • Hi) MlfH Orlet ltd
N.S • N.U SUIIvl lc« l ly Slijiill lt<nl (I lu 4 tlbeil detected)

e»«alne«l.

fiber
Irpe

Cl
Al

Cl
Al

( I
Al

U
Al

Cl
Al

•Cl • Inul ti irytoll le llttn pint •im.llri
•Al • lnl«l AiivMliolt I l l i rfV plus Bunillrt

t • NAN • Nun Asbrtlov Hlnt-i«l I Uirn plut Buiiillet
• HHN • Km MjUe Hlnc i t l l ibvn y\\\\



. w *N*i?i.LIfPJ ASBISIOS
MAUtlGAN IANUI Ut AMU It HI ASBISIUS HONJIONIM;

RUN ) - 79 OUOBIR I9H4
Job Nurter •««»'

Saiple Descr ipt ion

0(1 Sill SAHPllS

location 1

location 2

location 1

flBlRS Of ML ICN6IMS
Fiber Concentration (fibers/**)

Mean

NSS
NSS

0 001
NSS

NSS
NSS

941 ConfidenceInterval

0 • 0 OOS
o - o.oo;

0.001 - 0.009
0 - 0.008

0 - 0 006
o - o oo;

Concentration
equivalent to

1 Fiber
Detected

t
0.000606
0 000606

0.000690
0.000690

0 000496
0 000496

fstlMtedHast
Concentration

[NanoqraM/B1!

0 06
0 .2

0 01
0 .2

0.008
4 9

NiMberof
Fibers

Counted

2
4

5
4

,
4

FIBIRS CRtAIIR IIIAN S.O HICROMdlRS IN UNCIH
Fiber Concentration (Fibers/at)

Mean

NO
NO

NO
NO

NO
NO

•SI ConfidenceInterval

0 - 0.001
0 - 0.001

0 - 0 Oil)
0 - 0 001

0 - 0 001
0 - O.OUI

Concentrat ion
{equivalent to

1 f iber
Detected

0.000606
0 000606

0 000690
0 000690

0 000496
0 000496

fitleuledNan
Concentration

(Nanoqraan/m1)

-
-

.
-

.
-

of
f lbert

Counted

Mo ne*n «lut It reported when fewer llun 4 fibers Meie detected In I lit portion of
Mil - No f (licit Detected
NSS • Hut Sta t i s t i c a l l y Sign if i cant (I lo 4 fibers detected)

•Cl • loUl ( h iVtn l l l t fl l iert plus Rimillet
•A| • I n ) * ) An^.t i l l iu le (H in t |i|nt Bunillet

en*«lned.

HAH - Non-Avl iet lot Nln«i«l Illicit olut Vuiidltrt
Hf»t • HAH H«ilr MliiCKl Ill^ll (lint Biindlet

Mbfi

Cl
Al

II
Al

II
Al



•7/1 1

_SII«*AIII of Riswis or ANAMSIS FOR ASBISIOS
WWIKIUAH lAWOMIl AHtl lNI ASUIS IOS HONIIORING

RUN 4 - 10 OtlOBIR Job Nurtier B44H/

Sample Oeurlptton

Oil Sil l SAMPLES

location I

Location 2

local Ion J

local lun 4

locat ion S

MBERS or AII IENGIHS
fiber Concentration (fibers/Ml)

Head

0.00)
ND

NSS
NO

NSS
NSS

0 OOS
ND

0 OOH
0 OU4

•SI Con fl dene*Interval

0.0008 - 0.001
' 0 - 0.00?

. 0 - 0.004
0 - 0.00)

0 - 0 OOS
0 - 0 OOb

0 00? - 0 Oil
0 - 0 00)

0 004 • 0 OIS
0.001 - 0 OOH

Concentration
Equivalent to1 fiber

Detected

O.OOOM6
O.OOOS16

O.OOOS92
O.OOOS92

O.OOOS/2
O.OOOS;?

0 OOOS9S
0 OOOS'JS

0 OOOS99
0 OOOVI9

[UlMlcd
Concentration

INanograM/*1

0 2
-

0.01
-

0 OOS
o.os
0.0)
-

0 1
J.I

*tr
flberi

Counted

S
0

1
0

2
2

9
0

14
fc

I IBIRS CREAIfR IIIAN SO MICRONIURS IN ItHGIH
fiber Concentration (HbenM)

Hean

NO
NO

NO
NO

NO
NO

ND
NO

NSS
NO

•SI ConfidenceInterval

0 - 0 002
0 - 0.002

0 • 0 00)
0 - 0 001

0 - 0.00)
0 - 0 00)

0 - 0 00)
0 - 0 00)

0 - 0 004
0 - 0 IHI)

Concentration
Equivalent to

1 fiber
Detected

0 OOOS)6
O.OOOS16

0 OOOS9?
O.OOOS9?

0 0<M)S)2
0 OOOS/2

0 OOOS9S
0 (MXIS9S

0 IMMIi99
0 n.M.^9

[illiulcd
Concentiatlon

(Nanograan/ei1!

-

.
-

.
-

.
-

0 OS
•

Nunl.«r
ol

Counted

0
0

0
0

0
0

0
0

1
~ o

Ho •van vtlue Iv rrportrd when lewer than S fiber* were detected In Hie portion ul t««vle eiaa
HI) • KM f\\>t(\ Itclrilrd
NSS • Hot Slit lul i«U» Slyi l lUtnt (| to 4 flben detected)

•II - InUl rhfyvol l le llbeiv plu% Bund In
•Al * |ul«l A«4<lilbo|v l lbe iv plui

• Ibn

CI
Al

CI
Al

LI
Al

CI
Al

CI
Al

• Nun Atliesloi Nlnri«l
• HH1 • Kin H*ile Nlnei«l l lbe iv

|iluv
Bundlev



Of Hi Sill IS Of ?«.
UAIIKIGAN I I AHUM 1 1 AfWUNI ASHIS IOS NtMlMOHING

RUN 4 - XI OCIOUIN I9U4 Job Nurtier B 4 4 H /

S«^>lc Deicrlptlon

Off SI II SAMPICS

Loctl lon 1

loittlun 2

local lun J

HUM Of Ml IIN01HS
fiber Concentration (fibers/Ml )

He an

HSS
NSS '

NSS
NSS

NSS
NSS

»SI ConfidenceInterval

0 - 0 OOS
0 - 0.004

4 0 - 0.006
0 - 0 OOS

0 - 0 OOS
0 - 0 OOS

Content ration
(((ulvilent to

1 fiber
Detected

0 OOOS68
O.OOOS68

OOOOS8J
0 OOOS81

O.OOOVJ9
O.OOOS99

tit luted
Havt

Concentration

(Nanograai/a*

0.02
0 06

0 .0 1
0 02

0.02
0 02

Nwberof
flbert

Counted

3
1

1
2

2
2

« IHo m-in v*|ii« Is re|iorled when letter llun S llbeis M«ie detected In Hie porllun of S4«|i|« en««lned
Nil * No I ll.eil |trlei|e<t
NSS • M»l SUl lv t l i t l l y ^li|nlfU«nt (I to 4 (Uteri detected)

f lltRS GNlAliH IIIAM SO HICROMdfRS IN UNGIII
fiber Concentration (flb«is/al)

Hean

NO
NO

NO
NO

NO
NO

*M ConfidenceInterval

0 - 0 001
0 - 0 001

0 - 0.001
0 - 0 001

0 - 0 00)
0 - 0 001

fane enlral Ion
ii)ul«alent to

1 fiber
Detected

0 OOOS68
0 OOOSbS

0 OOOSB)
0 OOOS8J

0 MHIS99
0 0(MIS99

fsiluiedMass
Concentration

(N.no,ra"*/.>)

-

,
-

_
-

.,

Nm4i«r
of

fibers
Counted

0
0

0
0

0
0

f Ibe
Ivpe
•

Cl
Al

Cl
Al

1 1
Al

HI • Intal Cttrytotl le fibers plus Bundles
•Al • lu la l AiHjihlliule fl l ieis plus lundlrs

f NAN • Nun Asbestos Mtnenl Illivis plus BunJIrs
• HHM • HJII N«il« Nliinal I Ibri s |>lu» BunUles



1/11

9f.
WAUKICJW lAHOIJU AHBIINI ASBISIO^ MONI lOJUNG

RUN 4 - US NOVIHDIR |<»H4
Job Nurter

Staple Descript ion

ON Sill SAHPUS

loctl lon I

locttlun 2

lot* (Inn 1

locat ion 4

loctllon S
;

fuiRs or ML iiNtiiis
fiber Concentration (fibers/*)

Ne*n

0.008
NSS ,

0 0)9
0.004

0 OOS
HSS

0 004
NSS

0.02;
0 0)14

m Confidence
Inlervtl

0.004 - 0 . 0 1 4
0 - O.OOS

o.ou - 0.061
' 0.001 - 0.008

0.00? - 0.010
0 - 0 006

0 001 - 0.009
0 - 0.004

0 Oil - 0 04)
0.001 - 0 009

Concentration
(qulv*lent to

1 Fiber
Detected

O.OOOS2S
O.OOOS2&

O.OOOSJ6
O.OOOS)6

O.OOOS04
0 OOOS04

O.OOOS4S
O.OOIo4S

0 0006)6
0 0006/6

E»t lMtc4Httt
Conccntr«tlon

(Ntnogr *»/•']

0 1
0 1

3 6
2 .9

O B
0 2

2 . 3
b os
1 .0
0.8

Nuwlierof
flbart

Counted

16
3

13
1

10
4

8
2

40
6

MUDS UIIAIIII IMAM SO MICMOKUNS IN llNGIH
liber Concenir«tlon (fibert/al)

Hem

NSS
NO

0 003
NSS

NSS
NO

NSS
NO

0.004
NO

9S1 Confidence
Intern*!

0 - 0 004
0 - 0 002

0.001 - 0.008
0 - 0.003

0 - 0 (MM
0 - O.OU2

0 - 0.004
0 - 0 001

0 001 - 0 009
0 - 0 00)

(ontenlrtllon
[t|ul»»ltnt to

1 fiber
Detected

O.OUOS2S
O.OOOS2S

0 OOOS36
0 OOOS16

0 OOOS04
0 OOdbO*

0 OOOS44
0 OOOS4S

0 0006)«
0 0006)6

EstlMted
H»i«

Contentr«tlon

(N«nogrMn/n>)

0 01
-

2 . 1
2 4

0 6
-

2 . 3
-

0.4
-

Hui4itr
of

fibers
tounltil

2
0

6
1

?
0

1
0

6
0

liber
Irpe
*

Cl
Al

Cl
Al

( 1
Al

Cl
Al

Cl
Al

NII M-an ««lu« li rrpni lrd wlien t«wer th«n S flb«r\ Mere detected In I lit puitlon ol l«««ilt eiMlned.
HI) • No I ll.rrt llrlei led
N'.S • Not Sl i t lv l l i t l ly Slgn lf l cMit (I 10 4 fiber* detected)

•fl • loUl (hryiol l le Mb*n plus Bundles
•Al • l(il«l A*vMlmle l lb trv plus • NM • Nun-Aibeilot Mine) < I libers plus lunillcs

• HHN • NJII M*de Hlnvi«l I Iders plus lundlet



ID/,

_sitf<m or Rtsut i s of AMAUSJS >m> ASBISIOS
MAUMOAM lAHWUL***!"" .A^(SIUS HUNMORJNG

RUN S - OS NOVIHBIR 1984 Job Number 84

Sacple Descript ion

location 1

location 2

location )

flMRS Of All lEMGIHS
fiber Concentration (fibers/nil

Mean

NSS
NSS.

NSS •
NSS

NSS
NSS

9SI ConfidenceInterval

0 - 0 004
0 • 0.006

0 - 0 004
0 - 0 006

0 - 0.004
0 - O.OOD

Utncenlratlon
Equivalent lo

1 flb«r
Detected

O.OOOSB4
O.OOOSB4

0. OOOS/9
0. OOOS/9

0.00069)
0 00069)

EstimatedMatt
UMicenlratlon

Nanograu/*1 1

0 002
0.09

0 001
0 . 9

0 002
0 04

Nirterof
fibers

Counted

1
4

1
)

1
4

f IKRS GRtAliR IIIAN SO NICRONtURS IN IINGIH
fiber Concentration (Hberi/>l)

Hean

NO
NO

NO
NO

NO
NO

9SI ConfidenceInterval

0 - 0 00)
0 - 0 00)

0 - 0 00)
0 - 0 00)

0 - 0 00)
0 - 0.00)

Concentrat ion
Lqulvalent to

1 f iber
Detected

0 0005B4
0 OOUSH4

0 OOOS/9
0 OOOS/9

0 00069)
0 00069)

fstloatcd
Nats

Concentration

(Nanograas/aiM

-

-
-

-
-

-.

Numlier
of

I Iberi
Counted

0
0

0
0

0
0

No ir«n vtlue It r«|iurled tthtn ftwer th«n S fibers wvie detected In the |iurllon ol l«B|>le
NO - Nil I II.en hrlrt U-d
NSS • Hut SU l l i tU a l l y S i g n i f i c a n t (I lo 4 fibers iklecleU)

I Inul
\n\t\

I l l ieri plui Bniullrv
I l l i v iv pluv Duiulli-l

• HAM • Nun All. t-v I "I
• HT<H ' NJII Hj.k Mln«

I Iheri |i|ui Huiiillei
Bundlvv



MHIARIf Of fUSUIIS Of ANAIlSfS fOH ASBCS10S
UAUMGAN |A«IMU AMHIINI ASBIS IOS HONI HIRING

(Air Vol
tlAMINAMON 01 BIANK fit MRS

e'oF Id 6 V Aiiiiined for 0*1* Job Nu»*>er

Saijtle Oeicrlpllon

ON Si l t JAMmS
Run No. 1. Held Blank

Rim N». 4. 1 leld Blank

Oi l Mi l SAMI ' I IS
Run No ?. Held BUnk

IAUI IKAIUK1 bl AHK

tot N-ji*er B1Q.9BM
(S«iw lot Huolier t\
Illlri, u*ed In 1 leld)

II MRS W All UNGIHS
fiber Conccntrtllon (flbcri/al)

Hean

o.oo;
NSS

NSS
0.006

0.004
NSS

O.OOS
NSS

iSI Confidence
Inter**!

0.00) - 0 .014
0 - 0.008

o - o.oo;
*0 001 - 0 .0 1?

0.001 - 0.009
0 - O.OOS

0.002 - 0 Oil
o - o.uo;

Concentration
E<|«il«alent to1 fiber
Detected

' 0.000?! 1
O.OOOMI

0.000611
0.000611

0.0006/9
0.000619

0.0006H6
0.0006H6

[UIMU4Man
Concentration

Nanograat/ei1

0 04
0.2

0 .2
0 . )

0.09
O.OS

0 i
0.04

NintMirof
fiber i

Counted

10
4

4
10

6
2

8
J

fill US GRIAHR lib
fiber Concentration (

Hean

NO
NO

NO
NO

NO
NO

NO
NO

95! Confidence
Interval

0 - 0.00)
0 - 0.00)

0 - 0.00)
0 - 0.00)

0 - 000)
0 - 0.00)

0 - 0 00)
0 - 0 001

Ho *r«n value U reported when fetter lh«n & flbefi weie Uelecleil In Die t'oillun uf i*M'l*
Nil • No I Ibf i t Iteln lr<l
NSS • Nut S la lU lUt l l r SlQi i l f l cant (I to 4 llhtii deleiled)

M SO MlCRGHiUMS IN tINGIH
Iben/al )
tontenlrallon
fi|ulvalent to

1 fiber
Delcited

0 OOOMI
O.OOOMI

0 0006)1
0 0006)1

0 0004/9
0.000679

0.000686
0.0006B6

fsl lMtedNan
Concentration

«•i
iNaA09r4M/k>)

-

.
-

— _ _ —— -

-

. T

Huul.er
of

Hl*r\
Counted

0
0

0
0

0
0

0
0

Illur
lype

A

Cl
Al

11
Al

1 1
Al

11
Al

•II • liiltl (hryinlllc I Ibm plus Bundlri
•A| • luUl Anfihlbulv Illieiv plui Bum!Ift

, • NAN - Non Atbeilot Ml.irnl fllirit plut Bwidlet
• MTtt • HIM Mode Mliiful Illxis |>lu\



Vi.

TABLE It

TSP Concentrations ('jg/m3)
Johns-Manville Company

Waukegan, niinois

Site Sampling Date
Number August 1-2, 1 9 8 5 August 2-3, 1 985 August 5-6, 1 9 8 ;

1 * 55 .7
2 * 1 1 .4
3 * 8.0
4 * 7.2
5 * 12 .5
6 1 1 . 1
7 30.8
8 16 .6
9 12 .7
10 * 9.7

"•Indicates samplers with generators

104.0
23.6
15 .6
12 .5
26.00
32.8
64.0
23.4
36.9
19.6

•1
>

65 .4
40.0
28 .8
2 1 . 1
37 .3
35 .8
32 .3
27.7
23 .4
30.8

ft \ - -V A* r A

(vJau^taavy/HlVin

-J



Lead Concentrations (ug/m^)
Johns-Manville Company

Waukegan, Illinois

Site
Number

1 *
2 *
3 *
4 *
5 *
6
7
8
9
10 *

August 1-2, 1 9 8 5

0.0123
0 .0062

< 0.0060
< 0 .0060

0 .0090
< 0 .0060

0 .0 140
0.0530
0 .0 130
0 .0 1 10

Samoling Date
August 2-3, 1985

0.0497
0.0556
0 .0426
0 .037 1
0 .0206
0.0400
0 .0778
0 . 1 0 7 0
0.0449
0.0298

August 5-6, 1 9 8 5

0 . 0 2 2 9
0 .036 1
0 .0203
0 .0226
0 .0434

0 .02 12
0 . 0 0 9 0
0 .0450
0 . 0 1 0 0
0 . 0 1 1 5

*Indicates samplers with generators



SUMMARY Of M O N I T O R I N G W L I . L HST R E S U L T S - •

Source; ^ oVM^- lVu , ,w . l \ e R'L ft^or^

K AV\A - ^oU \ < r\V>L
1

N . D .
< . 005

<0 .0 1
0 . 0 1 4
0 . 3 5
:0 .02

0«.029
0 . 9 7
7 . 2

<0 .02
O . l r >
0 .0 1
2 . 3

2

N .D .
< . 005

<0 .0 1
<0 .005

0 . 3 8
0 . 0 3
0 .022
0 . 7 1
6 . 8
0.86
0 . 2 0
0 . 0 3
0 .9

3

N .D .
< . 005

<0 .0 1
<0 .005

0 . 2 1
0 . 0 2
0 .020
0 . 1 1
3 . 1
O . T 3
0 .09

<0 .0 1
1 . 6

3 '
( Dup l i c a t e )

N . D .
< . 005

< 0 . 0 1
<0 .005

0 . 1 9
< 0 . 0 1
0 .023
0 .3 1
3. 1
0 . 1 2
0 .09
O . O l
l .f i

4

N . D .
< . 005

< 0 .0 l
<0 .005

0 . 1 8
< 0 .0 l
0 .02 1
0 .3 r )
3 . 5
0.08
0 .02
< .0 l
0.6; -

Pr im a r y
Dr i n k i i

F i e l d W. i t . r r
5 Bank S l a r u l .M

N . O . N . D .
< . 0 0 5 < . 0 0 5

< 0 .0 l <0 .0 l O . ( l r ,
0 .006 <O .OOS ( I . OS
0 . 1 6 < o . l o i . n
0 . 0 7 < .0 l

<o .f l ( )2 < o .OD2 n .n r ,
0 . 2 8 0 . 1 7
2 . 8 HO* *
1 . 6 <0 .02
0 . 2 1 <0 .0 1
0.2 1 < O . O l T
1 . 6 <0 . l

S'

Sample or We l l Number
Chem i c a l Parameter in mg/L*
'Asbestos
Th i r am
Chromium, Tota l
Lead Total
Ba r i um , T o t a l
Copper , I d i . 1 1
Arsen i c , Inlal
Boron
Tota l Organ i c Carbon
Iron, Total
Manganese , Tota l
Z i n c , Tota l
AmmonieilH Irogen as N

v/-
* All other Parameters were at non-detectable levels .

* * D i s t i l l e d water b lank was stored in a p la s t i c conta iner
- Not ava i l ab l e

N . D . Hot Detected ,



TABLE IV
SUMMARY OF ASBESTOS RESULTS

( C H R Y S O T I L F F IBERS BY TEM)

Sampl ing Hates: Apr i l 29 and 30, 1985
Sample De s c r i p t i o n Fibers Concentrat ion * F iber s Co n c e n t r a t i o n * ( > B u

M.W * 1

M.W #2
M . W . 4 3
M . W . 4 4

M . W . # 4 (Rep l i c a t e )
M.W . #5
Fie ld R lank
Lake Mich i gan Shore
(Eas t of We l l *4)

Lake M i c h i g a n Shore 1 1 0 .6
(Ea s t of We l l *?)

Lake Mi c h i g a n Shore
(North of Commonwealth Ed i son
Coo l i n g Water Hi s c ha rge ) 19 RDL

Lake M i c h i g a n , Waukegan Ci ty 5 .5 0 .2
Water Intake

* In m i l l i o n fibers per l i ter ( FPL )
BDL = Below Oetect ion Limi t
Note: 1) h ighest detect ion l im i t was 3 x 106 FPL for M . W . #2 sample

?.} Va lue s for asbes tos for MM a I through #5 are l i s ted as not
detected in Table II . This is due to the fact that thesesamples were ana lyzed with phase contrast microscopy; whereas
the asbestos resu l t s in Tab le II I (above ) were obta ined by
us ing transmis s ion electron microscopy (TEM) . Table I I I
analyses were performed on samples obtained dur ing an ad-
ditional round of sampl ing subsequent to the sampl ing round
for Tab le I I .

6
9

12
7 . 8

10 .8
7 .5
0 .2

13

ROL

ROL
ROL
RfU
ROL
RDL
ROL
1 . 2



client KMmnr MoJ/Wrn-f AfW)c
Sample Descr ipt ion EMS Lab No.

Chrysotile Fibers
>5 Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than 5 ChrysotileFibers iiTSaraple
Detection Limit

O.OI

A X 10

0. 0/

MFL

Icr>i

No. of Particles

. +?*% No. of Part ic les
O (_J2

- -4 V- —, z ^j No. of Part ic les

0 - 0 . 4 9
/

0 - 0 . 0 4
_B_
0 - 9 . 9

/

SIZE DISTRIBUTION
(Chrysot i l e Only)

Particle Length - Microns
0 . 5 0 - 0 . 9 9 1 . 0 0 - 1 . 4 9

0- &
Particle Width - Microns
0 . 0 5 - 0 . 0 9 0 . 1 0 - 0 . 1 4

/ f—^
Aspec t Rat io L/W

1 0 - 1 9 . 9 2 0 - 2 9 . 9

1 . 5 0 - 1 . 9 9 2 . 0 0 - 2 . 4 9 2 . 5 u p

3 0 - 3 9 . 9 4 0 - 4 9 . 9

0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4 0 . 2 5 u p

50 up

1 5 -



client K.umor
Sample Description_

(\*F>OC..
1 EMS Lab No

No. of Particles

No. of Particles

No. of Part ic les

Chrysotile Fibers
>5 Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than 5 ChrysotileFibers in Sample
Detect ion Limit

0 - 9 . 9
f

Particle Width - Microns

SIZE DISTRIBUTION
(Chrysot i le Only)

Particle Length - Microns
0 - 0 . 4 9 0 . 5 0 - 0 . 9 9 1 . 0 0 - 1 . 4 9 1 . 5 0 - 1 . 9 9

I

MFL

Pg/L

MFL

2 . 0 0 - 2 . 4 9
B

Aspect Rat io L/W
1 0 - 1 9 . 9 2 0 - 2 9 . 9

/
3 0 - 3 9 . 9 4 0 - 4 9 . 9

2.5 u p-e-
0 - 0 . 0 4 0 . 0 5 - 0 . 0 9 0 . 1 0 - 0 . 1 4 0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4 0 . 2 5 u p

50 up



(
cl ient Kurnar Malhn+ra v- /4<=,e>nr. Inc.
Sample Description____LO& II t %-_________ EMS Lab No.

Iooi

No. of Particles

No. of Particles

Chrysotilc Fibers
>5 Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than 5 ChrysotileFibers in Sample
Detection Limit

MFL
;fe/ou3rkffrrfinn Limi^^^
_____(\

MFL

SIZE DISTRIBUTION
(Chrysot i le Only)

Partic le Length - Microns
0 - 0 . 4 9

0 - 0 . 0 4

0 - 9 . 9
No. of Par t i c l e s

0 . 5 0 - 0 . 9 9
/

Partic le Width
0 . 0 5 - 0 . 0 9
£
Aspect Rat

1 0 - 1 9 . 9
A-

1 . 0 0 - 1 . 4 9
&

• Microns
0 . 1 0 - 0 . 1 4

&
io L/W
2 0 - 2 9 . 9

&*

1 . 5 0 - 1 . 9 9
&

0 . 1 5 - 0 . 1 9
&•

3 0 - 3 9 . 9
/

2 . 0 0 - 2 . 4 9
6^

0 . 2 0 - 0 . 2 4
r5-

4 0 - 4 9 . 9
&

2 .5 u p
£?-

0 . 2 5 u po-
50 up
^9-



client Kiimor
Sample Descr tion

C-.IvoI

No. of Particles

No. of Particles

, Inc.

No. of Part ic les

We// t 3
Chrysotile Fibers
>5 Microns Length (Chrysotile) J
Mass (Chrysotile)
More/Less than 5 Chrysotile

Fibers in Sample
Detection Limit

SIZE DISTRIBUTION
(Chrysotile Only)

Partic le Length - Microns
0 -0 .49 0 . 5 0 - 0 . 9 9 1 .00- 1 .49
i & /

Particle Width - Microns
0 - 0 . 0 4 0 . 0 5 - 0 . 0 9 0 . 1 0 - 0 . 1 4e- t &

Aspect Rat io L/W
0-9 .9 10 - 19 .9 2 0 - 2 9 . 9a s- I

\
EMS Lab No. &JV4L

/*. ^
Vfrxjo3)pfprf/r>n Limi^1^1

0, 1 wK
Mom
1.5 ™L

1 . 50- 1 .99 2 . 0 0 - 2 . 4 9
JL &

0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4
(r B-

3 0 - 3 9 . 9 4 0 - 4 9 . 9
$• 1

2 . 5 up/
0 . 2 5 u p

6-
50 up

B-



r , i, t\r>lra + f\^soc.
Sample Descr ipt ,

c_
I—*o

No. of Partic les

No. of Part ic les

No. of Par t i c l e s

UJp.ll £ V
Chrysotile Fibers

EMS Lab No. 6$ VryL

1. fl wa
>5 Microns Length (Chrysotile) 'folouj^kferhnn Limit" MFL

Mass (Chrysotile)
More/Less than 5 Chrysotile

Fibers in Sample
Detection Limit

r̂ VM IT

Mnr^
0,6 ^

SIZE DISTRIBUTION
(Chrysot i le Only)

Particle Length - Microns
0 - 0 . 4 9 0 . 5 0 - 0 . 9 9 1 ._4_ ff

Part ic le Width -
0 - 0 . 0 4 0 . 0 5 - 0 . 0 9 0 .

A. //

0 0 - 1 . 4 9 1 . 5 0 - 1 . 9 9 2 . 0 0 - 2 . 4 9

Microns
1 0 - 0 . 1 4 0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4a- e- &•

2 . 5 up

0 . 2 5 up
0-

Aspect Rat io L/W
0 - 9 . 9 1 0 - 1 9 . 9 2 0 - 2 9 . 9 3 0 - 3 9 . 9 4 0 - 4 9 . 9

V 3 4 1 B-
50 up



cucnt Kamar Mnlhnlru .* Jnc ,
sample Descr ipt ion U)plf # ty ~ rT

Chrysotile Fibers
>5 Microns Length (Chrysoti!
Mass (Chrysotile)
More/Less than 5 Chrysotile

Fibers in Sample
Detection Limit

SIZE DISTRIB
(Chrysot i le

Partic le Length
0 - 0 . 4 9

No. of Particles .^

0 - 0 . 0 4
No. of Part ic les f

0 - 9 . 9
No. of Par t i c l e s fo

0 . 5 0 - 0 . 9 9 1 .
K

Partic le Width -
0 . 0 5 - 0 . 0 9 0 .

15

EMS Lab No. kS-tf $~

If). % MFL
i« ) 3elou) IDp. faction Li mir w^

Q,{)% ugA
MonP^
0.6 w*

UTION
Only)
- Microns
0 0 - 1 . 4 9 1 . 5 0 - 1 . 9 9 2 . 0 0 - 2 . 4 9

XI f\ G
^_) <^r !~^—

Microns
1 0 - 0 . 1 4 0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4

& & &

2 .5 u p

0 . 2 5 up
' &~

Aspect Rat io L/W
1 0 - 1 9 . 9 2 0 - 2 9 . 9 3 0 - 3 9 . 9 4 0 - 4 9 . 9 50 up

&-



cilent Ktirnar Ma/hfy/rO +• flff,oc. Inc..

c_I
r\>

Descr ipt ion

Chrysotile Fibers

EMS Lab No. 6^V .3-

,̂ ,5" FIFL

>5 Microns Length (Chrysotile) Cfr/CXl7tWifpcf/Dn Limi}^*'
Mass (Chrysotile)
More/Less than 5 ChrysotileFibers in Sample
Detect ion Limit

/9. OIL vg/L
Fxnrf/ R,yp.

/. h ^
SIZE DISTRIBUTION
(Chrysotile Only)

Partic le Length - Microns

F Part ic les

F Part ic les

0 - 0 . 4 9 O . S O - 0 . 9 9 1 .
1 V

Partic le Width -
0 - 0 . 0 4 0 . 0 5 - 0 . 0 9 0 .

( 1

0 0 - 1 . 4 9 1 . 5 0 - 1 . 9 9 2 . 0 0 - 2 . 4 9 2 . 5 u p

Microns
1 0 - 0 . 1 4 0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4 0 . 2 5 u p
& & &~ &

Aspect Rat io L/W

f Part ic les
0 - 9 . 9 1 0 - 1 9 . 9 2 0 - 2 9 . 9 3 0 - 3 9 . 9 4 0 - 4 9 . 9 50 u pi 3 . / e- e- •&-



Client : WALHOTRA
Sample Description OF WF-1LL EMS Lab No.

Chrysotile Fibers
>S Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than S Chrysotile

Fibers in Sample
Detection Limit

/3
O.I

MFL
MFL
ug/L

MFL

No. of Particles

No. of Particles

SUE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

No. of Particl .es

0-0 .49
/

0 - 0 . 0 4
— i

0 -9 .9
V

0 . 5 0 - 0 . 9 9 1 . 00 - 1 . 49
S /

Particle Width - Microns
0 . 0 5 - 0 . 0 9 0 . 1 0 - 0 . 1 4
^ V
Aspect Rat io L/W

1 0 - 1 9 . 9 2 0 - 2 9 . 9
V 0

1 . 5 0 - 1 . 9 9 2 . 0 0 - 2 . 4 9 2 . 5 u p0 O 1
0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4 0 . 2 5 u p

O O O

3 0 - 3 9 . 9 4 0 - 4 9 . 9 50 up
^ a /



Client .R MALHOTTZiti -f
Sample Descr ipt ion EMS Lab No.

Chrysotile Fibers
>5 Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than 5 Chrysotile

Fibers in Sample
Detection Limit

O. /

O.C

MFL

No. of Particles

No. of Partic les

No. of Part i c l e s

0 - 0 . 4 9

0 - 0 . 0 4

0 - 9 . 9
H

SIZE DISTRIBUTION(Chrysoti le Only)
Particle Length - Microns
0 . 5 0 - 0 . 9 9 1 . 0 0 - 1 . 4 9

Particle Width - Microns
0 . 0 5 - 0 . 0 9 0 . 1 0 - 0 . 1 4

Aspect Ratio L/W
1 0 - 1 9 . 9 2 0 - 2 9 . 9

7

1 . 5 0 - 1 . 9 9

/

3 0 - 3 9 . 9
/

2 . 0 0 - 2 . 4 9o
0

4 0 - 4 9 . 9
0

2.5 u pi
0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4 0 . 2 5 u p

O

50 up



C l i e n t MALHOTKA
Sample Descr ip t ion OF EMS Lab No.

Chrysoti le Fibers
>5 Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than 5 ChrysotileFibers in Sample
Detect ion Limit

13. MFL

*.//»t/rMFL

MFL

No. of Part ic les

No. of Part ic les

No. of Par t i c l e s

0 - 0 . 4 9

0 - 0 . 0 4

0 - 9 . 9

SIZE DISTRIBUTION(Chrysoti le Only)
Particle Length - Microns
0 . 5 0 - 0 . 9 9 1 . 0 0 - 1 . 4 9

•7 4
Particle Width - Microns
0 . 0 5 - 0 . 0 9 0 . 1 0 - 0 . 1 4

Aspect Rat io L/W
1 0 - 1 9 . 9 2 0 - 2 9 . 9

1 . 5 0 - 1 . 9 9 2 . 0 0 - 2 . 4 9 2 . 5 u p

0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4
a o

3 0 - 3 9 . 9 4 0 - 4 9 . 9

0 . 2 5 up
O

50 up
O



Client
Sample Dc s c r . : . t i o n EMS Lab No.

It—•cr>

No. of Particles

No. of Particles

No. of Part ic les

Chrysotile Fibers
>5 Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than 5 Chrysotile

Fibers in Sample
Detection Limit

0-0 .49

0 - 9 . 9

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns
0 . 5 0 - 0 . 9 9

vS. >S

a o V
MFL
MFL

1 . 0 0 - 1 . 4 9 1 . 5 0 - 1 . 9 9 2 . 0 0 - 2 . 4 9 2 . 5 u p
O /

10 - 19 .9 2 0 - 2 9 . 9 3 0 - 3 9 . 9 4 0 - 4 9 . 9
O '

3
Particle Width - Microns

0-0 .04
O

0 .05-0 .09
p_l

Aspect

0 . 10 -0 . 14
«2_

Ratio L/W

0. 15-0 . 19
O

0 .20 -0 .24
O

0 .2S up
O

50 up



cl ient Mfllhoi-m 4 fle&rr..
Sample Descript ion -ri&ln . EMS Lab No

Chrysotile Fibers
>5 Microns Length (Chrysotile)
Mass (Chrysotile)
More/Less than 5 ChrysotileFibers in Sample
Detection Limit

MFL

/J/ff/'/-MFL

MFL

No. of Particles

No. of Part ic les

SIZE DISTRIBUTION
(Chrysotile Only)

Particle Length - Microns

No. of Part i c l e s

0 - 0 . 4 9
&

0 - 0 . 0 4
£-

0 - 9 . 9
3

0 . 5 0 - 0 . 9 9
/

Particle Width
0 . 0 5 - 0 . 0 9

ff
Aspect Rat

1 0 - 1 9 . 9
/

1 . 0 0 - 1 . 4 9
//

- Microns
0 . 1 0 - 0 . 1 4

&
io L/W
2 0 - 2 9 . 9

3

1 . 50 - 1 . 99 2 . 0 0 - 2 . 4 9
& &

0 . 1 5 - 0 . 1 9 0 . 2 0 - 0 . 2 4
#- <9~

3 0 - 3 9 . 9 4 0 - 4 9 . 9e- e-

2.S up
/

0 . 2 5 up
<9-

50 up
/
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TARLE VI
CONTAMINANT PATHWAYS

CONTAMINANT
Asbestos

MED IA OF TRANSPORT
Air , Surface Water

Lead Ai r, Ground Water ,
Surface Water , Soi l

Chromi urn
Xylene , t race
Organ i c s

Same as lead
Ai r , Ground Water ,
Surface Water

CONS IDERAT IONS
Air transport can result in
subsequent con tam ina t i on of
surround ing so i l s and Lake
Mich i g an waters and sur face
waters north of the s i te .
Lead tends to he t ranspor ter
through the air wh i l e adher ing
to soi l par t i c l e s : Ground Water
lead con tam ina t i on may resu l t
in contaminat ion of Lake M i c h i g a n
waters ; due to present a l k a l i n e
so i l/waste cond i t i on s , lead is not
l i ke ly to move wi th s i t e ground
water.
Same as lead
Organ i c s d i sposed of at the
s ite are not expected to
pers i s t in surface wa t e r ; other
organ i c s , such a s D C B s , detected
in site soil samples are not
expected to m ig ra t e of f- s i t e .



TABLE V I I
POTENT IAL RECEPTORS

MEDIUM
Ai r

Ground
Water

SurfaceWater

POLLUTANTS
Asbe s t o s , Lead,
Chrom i um ,Xy l e n e

Lead, Chromium
Xylene

Asbe s t o s , Lead ,
Chrom i um , Xy l ene

Soi l Lead , Chromium

RECEPTORS
Res iden t s located west of the
s i te , workers on and around
the s i te , w i ld l i f e in I l l i n o i s
Reach State Park and around
the s i te .
Mo receptors located down-
gradient of the s i te . Ground
water in terfaces wi th Lake
Mich i g an and surface waters
north of the s i te .
Res i d en t s u s i n g Lake Mi c h i g a n
recreat iona l ly , aqua t i c l i fe
i n Lake Mi c h i g a n and I l l i no i s
Reach State Pa r k , wi ld l i fe in
I l l i no i s Reach State Park and
around s i t e .
Work e r s on and around s i t e ,
wi ld l i fe around s i te .

FORM OF CONTACT
I n ha l a t i on , s k i n
contact ( ex c ep t
organ i c s )

I n g e s t i o n

Direc t Con t a c t ,
I nge s t i on

Dir e c t Con t a c t ,
I nges t ion



TABLE V I I I
CAP ITAL ANH 0 & M COSTS OF

RECOMMENOEn ALTERNATIVE

SOURCE: JOHNS-MANVILLE FS REPORT
KMA - HECEMRFR 1Q86



A L T E R N A T I V E I I I : S C
C C S '

1 . E s t i m a t e d C a p i t a l C o s t s :

Item
Mob i l i z a t i o n , set-up, 4 other
fixed costs ( 1 )
Clear i ng 4 Gru b b i n g
Excava t i ng & Gr a d i n g

Balance cut 4 fill
Extra FiU

Roadways Cover So i l
Cover So i l ( 1 5 " t h i c k )
Top Soi l (3 n t h i c k )
Grave l Roadways

Heavy Traff i c Roadways
(8" gravel ovpr 24" cover )
L igh t Traff ic Roadways(4" grave l over 24" cover )

Dra i nage Structures
' Northeas t D i t c h

Southea s t D i t c h
Slope Pro t e c t i o n

Sett ! i n g Ba s i n s
Paper M i l l Eff luent &
Flex Board Eff l u e r t

^ Cat c h 4 M i x i n g Ba s i n s
^ . .Co l l e c t i o n Ba s i n

Eas t D i t c h (Up s t r e am Fa c e )
Ea s t D i t c h 'Down s t r e am Fa c e )

I . COVE? .
E5 . V-

Un i t S

LS
Acre

CY
CY
CY
C Y
CY

LF

LF

LS
LS

SY

SY ^ -
SY
LS
LS

ING w:~-
1 .5

Quan t i

Job
70

3 0 , 3 3 0
2 1 , 0 0 0
25 ,000

1 2 5 , 0 0 0
2 8 , 0 0 0

8 , 4 0 0

9 . 2 C O

Job
Job

6 , 1 0 0
-

6 . 1 0 0
1 . 200

Job
Job

V E G E * A - : : N

Un i t
tv Co s t

( S )
80,000

500

6 . 0 C
6 . 0 0
7. CO
6 . 5 0
9. CO

20 . CO

5 . 0 0

5 5 , 0 0 0
3 1 . 0 0 0

13 . OC

1 3 . 0 0
I *> • w L

2 5 , O C C
c C OCC

•

Tota l
C o s t
( $'/

8 0 . 0 0 C
3 5 , 0 0 0

1 8 2 , 0 0 0
1 2 5 , 0 0 0
1 8 2 , 0 0 0
8 1 2 , 5 0 C
25 " , OCC

1 6 2 , OCC

46 , OCC

5 5 , O C C
3 1 , O C C

;?,: : :

7 9 . 3 C C
1 5 , S C C
2 5 , O C C
s ^ . c c :



Sv< . i. - w '•' 1 " . "iG ••. i " '«' -bl -

U n ^ t S Qua*f * .y
e t a *

Dra i n a g e
Di k e Dra i nage
(French D r a i n s wi th f i l t e - -
fabr i c )
Drainage Di t c h e s
Misc Dra i nage Structures

Hydromulch
Pond dredg ing & misc
Site c l eanup (2 )
Water sprays for dust supres s i ng
Sub-Total
Eng ineer !ng
Construc t ion Management

I n c l ud i ng chemica l ana lys i sof borrowed fill & top soil

LF
LF
LS
AC

LS
Day

2, OCC
1 1 , 000

Job
70

Job
125

2 1 . 0 0
4 .00

1 0 . 0 0 C
3 ,000

200, OCC
40C

4 2 , C C C
44,: : :
1 0 . C C C

2:c , c c c
nnr «APc - . , ̂ wi-

sp ft n nJ U , W w w

LS

LS

Job

Job

5 2 . 7 7 4 . 7 C :
1 2 0 . O C C 1 2 C , : C C

400 ,OCC 4 C C . 2 C C

Sub-Tota l
Contingenc ies ( 10 * )
TOTAL CAPITAL COST
2. Est imated Operat ion j Maintenance Co s t s :

Groundwate r and surface water mon i t o r i n g(once/year)
Labor and material for soi l cover and vegetat ion

> and roadway ma in t enance * ~
* • "At imin i s trat ion and Contingency Costs

TOTAL O P E R A T I O N & MA INTENANCE COST
3. Present Worth Ana l y s i s :

Present Worth of Cap i t a l Cos t
Present Worth of Opera t i o n & Maintenance Cos t

TOTAL PRESENT WORTH

$ 2 , 2 9 4 , 7 0 0
3 2 9 , 4 7 0

$ 2 , 6 2 4 , 1 7 0

2 5 , O C C
1 C . C C C

$ 3 , 5 2 4 , 1 ' :
46: , = : :

$ 4 , O E 6 , : 9 C



ALTERNATIVE I I I : S C I L C O V i r t I N G W I T H VES i ' i ' ICN
(1) Inc ludes temporary fenc ing , s i te secur i ty , hea l th I saf«ty i e"v i

mon i t o r i n g . , and d e c o n t am i n a t i o n f a c i l i t i e s for heavy eau ipwtn t .
(2) Includes fencing along eastern s i t e boundry, a d d i t i o n a l s i g ^ s , b e a c h c l ea^u : a-
b l a c k d i t ch renovat ion and mo n i t o r i n g we l l i n s t a l l a t i o n .

ALTERNAT IVE I I I : DEV IAT IONS
The operation and maintenance cost of the dev i a t i on s is est imated to be the
same as for the primary a l t e rna t i v e . The e s t imated cap i t a l costs of the 24"
cover and 30" cover a l ternat ives are as fo l lows:—————————————————————————————————————————————————————— i
( 1 ) 24* Cover Al t e rna t i v e '

Added construct ion cost of 6" add i t i ona l cover so i l
(50 ,000 cu.yd. 9$6 .50/c u yd) $32? ,000 |
Added cons truct ion management 4 C . O C O
Added con t i ngenc i e s 3 6 . 5 C C
Sub-Tota l $ 4 C i , 5 C C
Cap i t a l cost of the primary a l t e r na t i v e 3 , 5 2 - , 1 7 0
Total Capital Cost $ • * , S 2 5 . 5 7 0
Present worth of cap i ta l cost 4 , 3 2 5 , 6 7 0
Present worth of 0 & M cost 4 6 1 , 9 2 C
TOTAL PRESENT WORTH $ i , i £ 7 , 5 ?C

( i i ) 30" Cover A l t e r n a t i v e
Added construct ion cost of 12" add i t i ona l cover soi l
( 1 0 0 , 0 0 0 cu .yd . 9 6 . 5 0 / c u y d ) S = 5 : , C C :
Added construct ion management * S C . C C C

-. Added cont ingenc ies „ * 7 : , C ! C C
Sub-Total $ a C 2 , : C C
Cap i t a l cos t o f t h e pr imary a l t e r n a t i v e 3 , 5 2 4 , 1 7 0
Tota l Cap i t a l Co s t $ - , ^ 2 7 , 1 7 C
Present worth o f c a p i t a l c o s t 4 , i : ' , l 7 Q
Present worth of 0 X M cos t «6 : ,9Z !
TOTAL PRESENT WORTH 5 - 1 , 38 = ,: = C



TABLE IX
P U R P O S E S OF 0 & M A C T I V I T I E S

I N R E C O M M E N D E D A L T E R N A T I V E

0 A M A C T I V I T Y
S o i l Cov e r M o n i t o r i n g p r _ > j r a n

Air Mon i t o r i ny P

and
Cont in- jency P l a n

Con t i n g e n c y P l a n f o r S l u d g e
O i s , j o s a l

3round i- jater Detect ion
Mon i t o r ing System and
Con t i n g e n c y P l a n

P U R P O S E
To en s u r e that no a sbe s to s
the s u r f a c e of the c o v e r i n g layer
and becomes r e l e a s a b l e to the a i r
i n the fu ture .
To ensure that any a s b e s t o s , l e a d ,
c h rom iu i , o r TS^ l ^ i n ) l e a v i n g tne
s i t e v i a the a i r pathway i s d e t e c t e d ,

To e n s u r e that a p p r o p r i a t e r emed i a l
a c t i o n w i l l b e t a k en i f c o n c e n t r a t i o n s
of the above c o n t am i n a n t s that wouH
pose a threat to p u o l i c h ea l t h and tne
e nv i r o nmen t are detec ted .
To en sure that app rop r i a t e r em e d i a l
s l u dg e i s dredged in the fu ture and
d i sposed of on- s ite.
To en sure that any c o n t am i n a n t s that
l each from the s i t e are de t e c t ed .
To en sure that app rop r i a t e r emed i a l
ac t ion w i l l be taken i f c o n t am i n a n t
c on c en t r a t i o n s that wou l d nose a
threat to p u b l i c h e a l t n and the
e nv i r o nmen t are detected .





A P P E N D I X I
ENFORCEMENT A N A L Y S I S

Nego t i a t i o n s w i t h t h e P R P , M a n v i l l e , have been con c l ud ed . U . S . E D A
i s pre sent ly prepar i ng to f i l e a comp l a i n t for an a f f i rm a t i v e i n j u n c t i o n
r e q u i r i n g M a n v i l l e t o imp l ement U . S . E P A ' s recommended a l t e r n a t i v e . I t i s
p o s s i b l e that the po s t - r e f e r ra l n e go t i a t i o n s w i l l be s u c c e s s f u l and that
M a n v i l l e w i l l enter into a Con s e n t 'Decr e e w i t h U . S . EPA t o conduc t t h e
Remed i a l D e s i g n/ r em e d i a l A c t i o n .
Ma n v i l l e and U . S . EPA are in agreement that the soi l cover i ng wi th vege-
t a t i o n a l t e r n a t i v e i s the most co s t - e f f e c t i v e remedy. Ther e are many
facets to the s o i l c ov e r i n g w i t h vege ta t i on remedy, i n c l u d i n g a g round
water detec t ion mo n i t o r i n g system and cont i ngency p l a n s for s l u d g e d i s -
posa l and ground wat e r c o n t am i n a t i o n . The only ma jor d i s p u t e between
M a n v i l l e and U . S . EPA i s the t h i c k n e s s o f so i l cover to be a p p l i e d
to the dry d i s p o s a l areas at the s i t e , wh i c h i s b a s i c a l l y a d i s a g r e emen t
r egard i ng the leve l of protec t i on from a i rborne asbestos prov i ded to
p u b l i c hea l th and th e cost o f s a i d pro t e c t i on . Co n s i d e r i n g M a n v i l l e ' s
last proposa l p r i o r to the c l o s e of formal n e g o t i a t i o n s , the d i s pu t e in-
v o l v e s a d i f f e r en c e of three inches of cover for the s i t e , w i t h a r e s u l t an t
cost d i f f e r e n t i a l of on ly $ 2 0 0 , 0 0 0 , or app rox ima t e l y f i v e percent of the
to ta l cost of the remedy. Th i s i s why U . S . EPA b e l i e v e s that the case
cou ld be sett led p r i o r to go i n g to t r i a l .
U . S . EPA w i l l e x h i b i t l i t t l e o r no f l e x i b i l i t y i n n e go t i a t i o n s r e g a r d i n g
the l eve l of protec t ion from a i r b o r n e asbes tos to be p rov i d e d to p u b l i c
hea l t h and the e n v i r o nmen t , and s i n c e t h i s i s the on ly ma j o r d i s p u t e regar-
d i n y t h e recommended a l t e r n a t i v e , U . S . E P A ' s po s t - re fe r ra l n e g o t i a t i n g
po s i t i o n i s w e l l - d e f i n e d .
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RESPONSIVENESS SUMMARY

JOHNS-MANVILLE CORPORATION SITE * WAUKEGAN, ILLINOIS

The U . S . Environmental Protection Agency ( U . S . EPA) has
gathered information on the types and extent of
contamination found, evaluated remedial measures, and
recommended a remedial action at the Johns-Manville
Corporation (J-M) site in Waukegan, Illinois.
As part of this process, a public meeting was held toexplain the intent of the project, to describe the results,
and to receive comments from the public.
Public participation in Superfund projects is required in
the Superfund Amendments and Reauthorization Act of 1986
(SARA). Comments received from the public are considered inthe selection of the remedial action for the site. This
document summarizes the comments received and describes how
they were incorporated into the decision-making process.
This community relations responsiveness summary has three
sections:

* Section 1.0 Overview. This section discusses the
U . S . EPA' s recommended alternative to remedy the
potential for human and environmental exposure to
contaminated soil and airborne particulate matter
at the Johns-Manville site.

* Section 2.0 Background on Community Involvement.
This section describes a brief history of community
relations activities conducted by U . S . EPA and
concerns raised by the community during remedial
planning activities.

* Section 3.0 Summary of Public Comments Received
and U . S . EPA Responses. Both oral and written
comments are grouped by topic. U . S . EPA responsesto these comments will follow each topic.
Appendix A U . S . EPA response to comment No. 3,
under Remedial Alternatives.
Appendix B Complete list of responders.
Appendix C Copies of written comments submitted
to U . S . EPA during public comment period.
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Appendix D Verbatim public meeting transcript.
The transcript covers the final minutes of the Agency
presentation to the public and all the comments andquestions received; the court reporter did not attendthe presentation portion of the meeting.

1 .0 OVERVIEW
Through vehicles such as an information repository, a fact
sheet, a news release and public meeting, the U .S . EPApresented the community of Waukegan, Illinois with five
alternatives (including a no action alternative) as possibleremedial actions for the Johns-Manville site.
Of these, U .S . EPA has recommended that the soil cover with
vegetation alternative be implemented. This alternative
involves grading waste materials and soil over designated
dump basins, and laying a minimum of 24 inches of compacted
clean soil and top soil cover, fertilizing and seeding.This alternative is expected to eliminate the potential foron-site airborne contaminants and direct contact with waste -
materials. It also provides some protection to groundwater
from potential contamination by leachates. This
recommendation reflects U . S . EPA' s goal of selecting a cost-
effective yet comprehensive and effective solution to the
contamination problem now present at the
Johns-Manville site. The estimated cost of the recommended
alternative is $ 4 . 5 million.

2.0 BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS
According to the Community Relations Plan for the site,limited concern has been expressed about the Johns-Manvillesite. This has been attributed, in part, to theconsiderable and sustained interest expressed in the
Outboard Marine Corporation site, also in Waukegan.
The Waukegan News-Sun has reported periodically on Superfund
activities at the Johns-Manville site. Most other news
coverage has been of the Johns-Manville bankruptcy
proceedings.
A consent order between U . S . EPA and the Manville
Corporation, under which the company was required to conduct
a Remedial Investigation/Feasibility Study (RI/FS) at the
site, was issued for public comment in June 1984 . The
comment period was extended by 30 days to the end of July
1 984 .
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Two comments were received during this time. They were
submitted by the Lake County Economic Development Commission(LCEDC) and a local charter service. LCEDC asked that
Superfund money be used to quickly respond to the site.U .S . EPA responded that J-M would use its own funds, rather
than Superfund money to conduct the activities in the
consent order, and that the order represented expeditious
progress. The charter service requested that the
investigation be expanded to include areas of up to ten
miles from the site and that dust from the site be
controlled. U . S . EPA responded that there was no evidence
of contamination beyond Johns-Manville1s property, but if
the investigation found additional areas of contamination,
Johns-Manville would be expected to respond. Also, U . S . EPA
said the order required Johns-Manville to control dust fromthe site.
Overall, few concerns were expressed during the RI/FS.
Community Relations activities conducted during the RI/FS
are listed in Table 1.

3.0 PUBLIC COMMENTS AND U . S . EPA RESPONSE
Comments raised during the public comment period are
summarized below. The comment period was held from Feb. 2,
1987 to Feb. 24, 1987 to receive comments from the public on
the proposed remedial alternatives for the site. The
comments received during the comment period and public
meeting held Feb. 9, 1987 are categorized by these topics:
o Preferred Remedial Alternative
o Technical Aspects of the Remedial Alternatives
o Cost/Funding Issues
o Remaining Concerns or Comments

Preferred Remedial Alternative
1. One resident (J. Hoff, Meeting Transcript p . 2 1 )commented that instead of the recommended alternative, an
investigation should be made as to whether the PCB
contaminated material in the Waukegan harbor can be used to
fill the basins at the Johns-Manville site. He feels this
might solve the worsening drinking water problem in the area
and would save money.

-3-



U . S . EPA RESPONSE: The PCB-contaminated sediments from
Waukegan Harbor would not make suitable fill material at the
Johns-Manville site. The hazards from moving the sedimentto the Manville property probably would be high, even
though the distance is not far. In addition, cover material
would have to be put over the sediments if they were used
for fill, because there are risks from contact with the
PCBs, just as there are with asbestos. Also, there are
federal regulations governing how PCBs can be disposed of;
depositing PCB-contaminated sediments from the harbor into
the Manville basins would not meet those regulations.

2. Several groups who submitted written comments(International Chemical Workers Union, Local No. 60 and the
Lake County Health Department) fully support the U . S . EPA
recommended alternative. Both groups stated the alternative
is the most suitable solution and that it adequately
prevents contaminants from gaining access to the
environment. The League of Women Voters, Waukegan-Zion and
Lake County chapters, also support U . S . EPA' s alternative
and expressed additional support for fencing the east side
of the site and conducting ongoing air and groundwater
monitoring.
U . S . EPA RESPONSE: U . S . EPA acknowledges the comments of
these groups supporting a soil cover over the site to
prevent airborne contamination. The Record of Decision
(ROD) calls for a 24-inch soil cover. The ROD also requires
a fence and warning signs on the east side of the site, and
groundwater monitoring for at least 30 years. The ROD
requires that the cover be inspected to ensure that the
cover is intact and that no asbestos containing wastes are
near the surface of the cover. Based on the League's
comment, air monitoring for asbestos, lead, chrome, and
total suspended particulates (TSP) has been included in the
requirements of the ROD. In addition, the ROD requires that
contingency plans be developed for the remedial action: EPA
has included, in the ROD, a contingency plan for air
contamination to ensure that appropriate remedial action
will be taken if monitoring indicates that levels of
contaminants in the air pose a threat to public health and
the environment directly downwind from the site. In
addition, U . S . EPA has added sampling of active waste piles,
in response to these and other comments received concerning
long-term monitoring of the site (See Response No. 4).

2a. The Lake County Health Department requested that
groundwater monitoring results generated during the remedial
action be shared with the department.
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U . S . EPA RESPONSE: The U . S . EPA will provide copies of the
groundwater monitoring results to the Lake County Health
Department and to the site public information repository at
the Waukegan Public Library.

3. The Manville Corporation commented (in a letter from its
legal counsel) that it strongly disagrees with U . S . EPA' s
recommended alternative of a 24-inch soil and vegetative
cover, and commented that Manvil le's 18-inch recommendation
is both technically and legally appropriate. Manville
stated there is virtually no significant difference between
the two alternatives. Manville also commented that U . S .EPA's decision for a 24-inch cover is without basis and itssupporting analysis is both flawed and inconsistent.
U . S . EPA RESPONSE: A detailed U . S . EPA response to thesecomments by Johns-Manville is located in Appendix A of this
document.

4. One citizen who attended the public meeting (H. Bogdala,
p . 15 ) does not believe the recommended alternative will be
lasting.
U . S . EPA RESPONSE: The U . S . EPA recommended alternative is
a multi-faceted approach to remediation of the contamination
at the Johns-Manville site. All contaminant pathways are
addressed, and provisions are included to ensure the long
term remediation of contamination through these pathways.In order to eliminate airborne contamination and direct
contact with waste materials and contaminated soils, a 24-
inch cover, with vegetation, will be applied over allinactive areas of the waste disposal area, including theasbestos disposal pit, which will be closed in June 1989 .
Although difficult to determine accurately, it is expected
that the cover will prevent asbestos-containing and otherwastes from being released to the air for at least 100
years. The soil cover is also expected to reduce TSP levelsin air and asbestos levels in Lake Michigan waters. A covermonitoring/maintenance program will be developed to ensure
that no asbestos or other contaminants reach the surface of
the covering layer and are released to the air in thefuture.In response to comments received during the public
comment period, an air monitoring program has been added to
the recommended alternative to determine the effectiveness
of the recommended alternative with respect to asbestos,
lead, chromium, and TSP air emissions; a contingency plan
will be developed to ensure that appropriate remedial action
will be taken if concentrations of the above contaminants
which pose a threat to public health and the environment are
detected. Air monitoring will be performed until U . S . EPA
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detennines that there is no further threat of releases of
contaminants to the air.

After completion of the remedial action, sludge
disposal activities on site pose the only possibility of
emitting asbestos to the air. A plan will be developed to
ensure that asbestos-containing sludge is neither dredged
nor deposited on site; it should be noted that asbestos is
no longer used in manufacturing activities at Manville and
is therefore no longer deposited in the facility's waste
water treatment system.

A groundwater/surface water detection monitoring systemwill be established to ensure that any contaminants that
leach from the site are detected. Analyses will be
performed for a minimum of 30 years; after that time, the
need for further monitoring will be evaluated, and
appropriate monitoring requirements will be established by
U .S . EPA. A contingency plan will be developed to ensure
that appropriate remedial action will be taken if
contaminant concentrations that pose a threat to public
health and the environment are detected.

Surface water will flow into the remaining on site
pits, the wastewater treatment system, or will be collected
in peripheral ditches and channeled to the industrial canal;
thus, no direct surface water discharge will occur from the
site. Regarding Lake Michigan waters, three surface water
sampling locations will be established in Lake Michigan aspart of the groundwater/surface water detection andmonitoring system. The contingency plan for
groundwater/surface water will address contamination in LakeMichigan. With respect to arsenic levels in Lake Michigan
(See Appendix A response), a thorough investigation of the
potential source of this contamination will be conducted,
and asbestos levels in Lake Michigan will be monitored to
determine whether the soil cover is sufficient to remediatethe asbestos problem in Lake Michigan. If it is not, thecontingency plan will address this situation.

Finally, in reference to this comment, as well as
others received during the public comment period, a programfor sampling the waste disposal areas at Manville that will
remain active after remedial action is completed at the site
will be established to determine what hazardous materials,
if any, continue to be disposed of in the waste disposal
area. It has been Manville's contention that no hazardous
wastes are presently disposed of at the site, with the
exception of friable asbestos; this sampling program will
check the validity of this statement.
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5. One resident (S. Kaiser, p . 24 ) expressed a wish to seethe site restored to its original (natural) state, as it
appeared before industrial use. He would like an easementto the public park areas north and east of the site, and
feels local residents should be able to utilize the
landscaped areas of the site for picnics, hikes and scenic
vistas.
U .S . EPA RESPONSE: Restoring the site to its natural state
is not feasible for several reasons. The site is elevatedwith respect to the surrounding land; thus, to restore itwould require the removal of all waste materials. This
concept is similar to the landfilling alternatives that weredeveloped in the FS. In the short term, the landfilling
alternatives involve extensive excavation and construction
activities which disturb the waste materials and soils and
allow contaminants to become airborne. Basically, when
dealing with asbestos, it is undesirable to disturb the
waste materials and soils. In this respect, the otheralternatives (no action, grading and seeding, and soilcovering with vegetation) are more desirable. Thelandfilling alternatives, cost order of magnitude more than
soil covering and offer no advantage over soil covering with
respect to long-term protection provided to public health
and the environment. Lastly, to restore the site entirely
to its original condition, Manville would be forced to
transfer all of its wastes presently handled by the
wastewater treatment system, sludge disposal pit, and
miscellaneous disposal pit off site. This creates the
potential for a transportation accident involving hazardous
wastes and is not preferable to allowing Manville to operate
only what is necessary to handle its present, non-hazardous
waste disposal needs, as in the soil covering alternative.

Technical Aspects of the Remedial Alternatives
1. Some confusion still exists about the health hazardsassociated with site contaminants. One individual (H.
Bogdala, p . 14 ) wants to know whether there are definite
health hazards present and what these health hazards are.
U . S . EPA RESPONSE: The RI indicated that, during RI
sampling, elevated levels of asbestos fibers were detected
on site. The RI sampling effort did not allow adetermination of whether, and to what extent, airborne
asbestos leaves the site. Therefore, the RI did notthoroughly characterize the health hazards associated with
airborne asbestos at the site. The RI did, however,
indicate that, during RI sampling, on site levels of total
suspended particulates (TSP) potentially exceeded the
secondary National Ambient Air Quality Standard (NAAQS) for
TSP on several occasions and the primary NAAQS on one
occasion (30 total samples were taken from 10 locations).
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On site lead levels were well within the primary andsecondary NAAQS for lead. The primary NAAQS wereestablished to protect public health, and the secondary, to
ensure welfare. During RI sampling, asbestos and arseniclevels in Lake Michigan waters exceeded applicable water
quality criteria based on one in one million excess cancer
risk. In summary, the RI did not allow a determination of
the health effects associated with airborne asbestos and
indicated that on site TSP levels are of concern from the
standpoint of public health and welfare; on site lead levels
are well within the applicable air standards designed toprotect public health and welfare; and asbestos and arsenic
levels in Lake Michigan exceeded applicable health-based
water quality criteria. It should be pointed out that thereis presently no indication that arsenic contamination isattributable to site activities.

Sampling conducted for U .S . EPA on April 28, 1982 by
Ecology and Environment, Inc. indicated that elevated levels
of asbestos fibers were present both on site and downwind
from the site during the sampling effort. However, no
health assessment was performed based on this data.

Based on the results of the April 1982 sampling by
Ecology and Environment, the RI results, and present site
conditions, U .S . EPA is recommending a course of action that
will prevent any future releases of asbestos and other
contaminants to the air, thus eliminating any potential
adverse health effects from the site, including continued
loading of asbestos into Lake Michigan. The recommended
alternative will also ensure effective monitoring of
asbestos and arsenic levels in the groundwater and surface
water (Lake Michigan) and remediation of the groundwater and
surface water at the site if levels of contamination that
would pose (or, in the case of asbestos and arsenic,
continue to pose) a threat to public health and the
environment are detected.

Under the Superfund Amendments and Reauthorization Actof 1 986 , the Agency for Toxic Substances and Disease
Registry is required to conduct a health assessment of everysite on the National Priorities List. U . S . EPA will provide
a copy of that health assessment to the Lake County HealthDepartment and the site information repositories at the
Waukegan Public Library when the assessment is available.

Cost/Funding Issues
1. A resident who attended the public meeting (H. Bogdala,p. 20) said he felt the Superfund program was reluctant to
spend money on this cleanup, and wanted to know whether
there is any federal government money actually earmarked forthis project.
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U . S . EPA RESPONSE: The federal government is not reluctant
to spend money at the Johns-Manville site. Whenever thereare identifiable responsible parties able to conduct a
cleanup under U . S . EPA' s oversight, U . S . EPA prefers to have
the responsible parties do the work. This saves the
Superfund monies for sites where there are no responsible
parties identified or where they cannot or, in some cases,
refuse to do the work. In this case, the Manville Sales
Corporation is a viable responsible party. U . S . EPA has
been negotiating with Manville to have the company
voluntarily conduct the remedial action outlined in the ROD
under U . S . EPA and Illinois Environmental Protection Agency
oversight. U . S . EPA has earmarked funds for overseeing
Manville's work at the site. Negotiations thus far have
been unsuccessful. Presently, U . S . EPA is determining
whether to take legal action to require Manville to conduct
the remedial action, or whether to set aside Superfund money
to have U . S . EPA contractors do the work, and then attempt
later to recover costs from Manville. If Superfund money is
used to conduct the work, IEPA is required by law to
contribute 10 percent of the initial costs, and to pay for
the long term monitoring of the site.

2. One individual (unidentified, p . 12 ) expressed concern
over the possibility of the taxpayers shouldering the costs
of cleanup should Manville drop out of sight over the next
30 years.
U . S . EPA RESPONSE: If U . S . EPA reaches an agreement withthe Manville Sales Corporation, issues it an order, or
obtains an injunction against it to do the cleanup work, the
company is legally responsible to conduct monitoring work as
far into the future as necessary. Taxpayers would shoulder
the burden of the cost if Superfund paid for the cleanup and
IEPA paid for the long-term maintenance (as described in theprevious response) and the government was unable to recover
its costs from the company.

3. Several Waukegan residents (unidentified, p . 4 ) commented
on the timeframe involved to implement the recommended
alternative. These particular questions were raised: Whyhasn't the remedial action started yet? and, If eitherManville or U . S . EPA is going to pay for the cleanup, whatis the hold up in starting the actual work?
U . S . EPA RESPONSE: As part of the CERCLA remedial process,
once a site is listed on the National Priorities List, an
RI/FS must be performed. The final FS Report is opened for
public comment for a minimum of 21 days. Based on the FS
and comments received during the public comment period, a
Record of Decision (ROD) is written by U .S . EPA describing
the recommended alternative for site remediation. Then a
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design phase for the remedial action (recommended
alternative) is initiated, and upon completion of theremedial design ( RD ) , the remedial action (RA) is
implemented. Each step of this process takes a considerable
amount of time to implement.

In the case of the Johns-Manville site, a Consent Order
required Manville to conduct the RI/FS. At the conclusion
of the FS, a public comment period was held. This
Responsiveness Summary describes how U . S . EPA incorporated
the comments into its final decision, or Record of Decision
(ROD ) , on how to address the site's problems. U . S . EPA and
Manville have thus far been unsuccessful in negotiations for
a Consent Decree under which Manville would have voluntarily
conducted the Remedial Design and Remedial Action. U . S . EPA
is now considering whether to take legal action to require
Manville to do the work, or whether to have U . S . EPA
contractors do the work. (If U . S . EPA contractors do the
work, U . S . EPA would seek to recover its costs from
Manville.) In any event, work cannot begin until the
appropriate legal action is taken or U . S . EPA enters into a
contract. As described in Cost/Funding Issue No. 1, U . S .
EPA prefers to have the responsible parties conduct all
work.

Remaining Concerns or Comments
1 . One individual (H. Bogdala, p . 15 ) feels U . S . EPA and the
Illinois Environmental Protection Agency ( IEPA) should get
together and develop standards of (contaminant) levels.
This person said he has read U . S . EPA and IEPA materials and
claims they do no not have standards.
U . S . EPA RESPONSE: The lEPA's Division of Land Pollution
Control began proceedings in the early 1980 ' s to require
Manville to obtain a permit to operate on site landfilling
of plant wastes under State regulations. This exception to
Section 2 1 ( d ) ( l ) of the Illinois Environmental Protection
Act (latest edition January 1, 1 986 ) was pursued because of
the disposal area's environmentally sensitive location in
wetlands along the Lake Michigan shoreline. This action
ceased when a federal order was developed to implement theSuperfund RI/FS.

Throughout the feasibility study, IEPA has maintainedthat this waste disposal area is characterized as a Class II
landfill (non-hazardous and general municipal waste) and
should be "closed" according to regulations in the Illinois
Pollution Control Board, Environmental Protection Act, Title
35 - Subtitle G, Chapter I, Subchapter i, Part 8 0 7 ; and
guidance in the Waste Management Facilities Design Criteria.
These documents define final cover quality and thickness, as
well as post-closure monitoring requirements.

The primary goals of final cover over a landfill are to
prevent direct exposure of wastes and detour infiltration of
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water into the waste body and thereby limit groundwater
degradation. The limited groundwater data collected by
Manville's consultant during the remedial investigation didnot reveal any contamination movement via that pathway.Based on this sampling work, groundwater protection has been
established as a secondary objective behind upward migration
of asbestos from freeze/thaw effects (See Appendix A
response) .

2. One individual (E. Koranda, p . 3 8 ) said he appreciatedthe orderly process being used to solve the problem at the
Johns-Manville site.
U . S . EPA RESPONSE: U . S . EPA notes the comment.

3. A retired Manville employee (F. Angeles, p . 4 6 ) was
involved in on site and off site sampling conducted byJohns-Manville about 20 years ago. He said test results
around the fenced area of the property and on Sheridan Road
showed lower levels of contaminants than in the dump areas -
on site. Consequently, he is not concerned about the
migration of contaminants (asbestos) .
U .S . EPA RESPONSE: With the exception of total suspendedparticulate levels which exceeded the secondary NAAQS for
TSP, air sampling results from the remedial investigation
generally confirm Mr. Angeles' comment in that no off site
air contamination was emanating from the site. However,
remedial investigation samples were not taken at locations
that would allow a determination of whether airborne
asbestos levels are elevated downwind from the site. U . S .
EPA believes the soil cover required in the ROD will
eliminate even the potential for off site contamination fromairborne asbestos.
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TABLE 1
Community Relations Activities Conducted

at the Johns-Manville Site

June 1984 Press release issued to announce availability
of consent order for RI/FS and start of
public comment period.

July 1984 Information repository established at
Waukegan Public Library. Public comment
period extended.

August 1985 Community interviews conducted for CommunityRelations Plan.

September 1985 Community Relations Plan finalized.

January and Press release and fact sheet issued to
February 1987 announce availability of RI/FS. Held

public comment period on remedial
alternatives and the U . S . EPA recommendedalternative.
Public meeting held to describe RI/FS
findings and to take comments.*

* Press release and fact sheet were distributed to local
officials, media and residents on the site mailing list. An
advertisement was published in the local newspaper to
announce the public comment period and public meeting. The
Illinois EPA participated in the public meeting.



APPENDIX A
U .S . EPA RESPONSE TO REMEDIAL ALTERNATIVE

COMMENT NO. 3 (MANVILLE CORPORATION)

U .S . EPA RESPONSE:
For the sake of clarity, U .S . EPA's response is broken

into two sections: technical issues, of which the majority
of the response is provided by U .S . EPA's consultant and is
attached at the end of this response, and health effects,
which are addressed below.

Throughout Manville's comment letter, reference is made
to the statement in the Remedial Investigation (RI) report
that there was no evidence of off site migration of
hazardous substances and that off site migration potential
is low. The RI Report was superceded by the Feasibility
Study (FS) Report, in which sweeping statements such as this
were eliminated or amended. This particular statement was
amended to read, "Based on monitoring data collected during
and after the RI. there is no evidence of off site migration
of any contaminant from the disposal area" (FS page 1-1,emphasis added). It has since been noted (in the August 26,
1985 report titled "Ambient Air Quality Survey for Johns-Manville Company, Waukegan, Illinois11, written by ClaytonEnvironmental Consultants, Inc . ) , that on site total
suspended particulate (TSP) levels potentially exceed the
primary and secondary National Ambient Air Quality Standards
(NAAQS annual geometric mean) for TSP. Also asbestos and
arsenic levels in Lake Michigan exceeded health-based waterquality criteria (one in one million cancer risk) during RI
sampling. More data is needed to determine whether the site
attains the annual geometric mean TSP NAAQS.The high asbestos levels in Lake Michigan suggest thatasbestos is leaving the site through the air and depositingin Lake Michigan. The above statement in the FS has thusbeen amended in the ROD to reflect the above facts. Thestatements in the ROD reflect the conclusions that can
actually be drawn from the RI data. It must be noted that,
due to wind direction and climatological conditions during
the asbestos air sampling program in the RI, the degree ofoff-site migration of asbestos through the air was not
determined by the RI sampling effort. Rather, the
conclusion was drawn that elevated levels of asbestos weredetected on site during the RI. Therefore, the statement
made on page 1-1 of the FS is correct, based on the RI data.
However, sampling conducted prior to the RI indicated that
elevated levels of asbestos were present downwind of thesite. The Ecology and Environment, Inc. study performed for
U .S . EPA on April 28, 1982 indicated that elevated levels ofasbestos fibers were present both on site and downwind of
the site. The fact that the April 28, 1982 sampling was



limited (one round) indicated the need for further data to
verify the conclusions of this study. The RI sampling was
intended to achieve this goal; however, due to winddirection and other climatological conditions, it did not.

Additionally, due to the limited number and location of
groundwater monitoring wells and surface water sampling
locations, and the limited sampling conducted (one round),
statements made concerning off site migration of
contaminants via groundwater and surface water are subjectto the qualifier that such statements are based on very
limited RI data.On page two of Manville's letter, a reference is madeto the RI Report and a statement that fibers in the five
micron range and smaller are generally not associated withadverse health effects. Again, the FS Report supercedes theRI Report, and no such statements regarding health effectsof fibers less than five microns are made in the FS Report.U .S . EPA does not make a distinction between health effectsand fiber size for airborne asbestos, and statements to this
effect are erroneous and were, therefore, excluded from the
FS Report.On page four, Manville makes a statement that U .S .EPA's recommended cover thickness ignores the conclusion of
the legally required RI/FS process and the provisions of theonly directly applicable U . S . EPA regulations, the asbestos
National Emission Standards for Hazardous Air Pollutants(NESHAP). It must be remembered that Manville conducted theRI/FS under a Consent Order, and according to Section 3 0 0 . 6 8
of the National Contingency Plan, "the appropriate extent ofremedy shall be determined by the lead agency's selection ofa cost-effective remedial alternative that effectively
mitigates and minimizes threats to and provides adequateprotection of public health and welfare and the
environment." U . S . EPA is the lead agency and has selectedwhat it considers to be the most cost-effective remedialalternative; therefore the requirements of the legally
required RI/FS process have been met by U .S . EPA.

U .S . EPA does not ignore the provisions of the NESHAP
for asbestos; U .S . EPA's recommended alternative exceeds therequirements of the asbestos NESHAP. The reason for this ismentioned in Manville's comment letter. In order to meet
the remedial response objectives of the Comprehensive
Environmental Response, Compensation, and Liability Act of
1980 (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), freeze/thaw effects must
be considered. The specific criteria used to select the 24-
inch thickness recommended for the site by U .S . EPA are
discussed in response to Manville's numerous technical
criticisms in the attachment to this reply.

U .S . EPA strongly disagrees with Manville's statementson page nine that the site poses a minimal threat to human
health in its present condition and that the site will
present virtually no risk in covered condition, even if some
asbestos particles might reach the surface in 100 years. It



must be remembered that the statement made in the RIconcerning present site health risks was based on RI data.
As previously stated, on site TSP levels potentially exceed
the primary and secondary NAAQS for TSP. Also asbestos and
arsenic levels in Lake Michigan waters exceeded health-based
water quality criteria during RI sampling. Based on dataconcerning waste disposal activities at the site, arsenicdoes not appear to be attributable to the site; however,
asbestos and TSP are.Regarding asbestos in air, the air sampling conductedduring the RI did not indicate whether elevated air levels
of asbestos were present downwind of the site. All that wasindicated was detectable elevated air levels of asbestos onsite. No sampling has been performed subsequent to the RI.
It stands to reason that if elevated levels of asbestos were
detected on site, then asbestos would be leaving the site
through the air. This assumption, along with the results of
the April 18, 1982 sampling conducted by Ecology and
Environment, Inc., support U . S . EPA's contention that
asbestos is leaving the site through the air. The elevated
levels of asbestos found in Lake Michigan waters also
strongly support this contention. In any event, based on
available data, the statement that the present threat to
human health from the site is minimal cannot be justified.
Such a statement could only be made after a thorough health
assessment, considering extensive data on the site, is
conducted. Since a comprehensive health assessment has not
been done, U . S . EPA has taken necessary action leading to
the proper remediation of the site, considering the extent
and quality of existing site data and the hazardous nature
of the contaminants of concern at the site, most notably
asbestos.

Regarding Manville's statement concerning the risk
associated with asbestos-containing particles reaching the
surface in 100 years, failure of the cover is not an
acceptable condition. Again, the hazardous nature ofairborne asbestos must be considered. This is why the coverrecommended by U . S . EPA is designed to minimize the
potential for upward migration of waste materials. The
cover monitoring program included in the recommended
alternative is an added measure of protection in the event
that U .S . EPA's conservative approach is not adequate. The
above statement made by Manville in its comment letter
appears to indicate an assumption made by Manville that
failure of the cover in 100 years is acceptable. It is not.

In reference to Manville's statements about asbestos
health effects on pages 9 through 12, the U .S . EPA
statements in the Addendum to the FS Report were taken from"Toxic Information Series - Asbestos," Office of Pesticides
and Toxic Substances, April 1980, and "Twenty Lessons from
Asbestos," Dr. Irving J. Selikoff, M .D . , EPA Journal, May
1 984 . Manville is correct in stating that the documents
used to obtain the material in the U .S . EPA Addendum to the
FS Report represent a conservative interpretation of
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asbestos health effects data. There is conflicting evidenceon the subject; however, it is and has been U . S . EPA's
approach to err on the side of conservativism when dealing
with contaminants with known adverse health effects, such as
asbestos.

U . S . EPA' s selection of remedy was not based on
inflammatory evidence and the remedy selected would be the
same regardless of the health effects data used. The fact
remains that asbestos in air is a known carcinogen and
causes other known adverse health effects. In addition,
other evidence of potential adverse health effects
attributable to the site (TSP in air and asbestos in Lake
Michigan waters) was indicated by RI data. U . S . EPA
believes that is has selected the most cost-effective remedy
for the site, considering all relevant information.



U .S . EPA RESPONSE
TO

COMMENTS FROM MANVILLE CORPORATION
ON U . S . EPA'S ADDENDUM TO FINAL FEASIBILITY STUDY

AND PROPOSED COVER THICKNESS

by
Richard W. McGaw, P .E .
Consultant to U . S . EPA

INTRODUCTION

The Comments referred to in this document are those
signed by Marvin Clumpus, P . E . , Project Coordinator for
Manville Service Corporation, and by John A. Zackrison,
Esq . , of Kirkland and Ellis, Washington D . C . , dated February
24, 1 987 , and titled as shown above. Statements made in
those Comments which question the potential hazard of off-
site migration of asbestos or other substances at the
Waukegan, Illinois disposal site are addressed by U . S . EPA
in a separate report.

The document herin has been prepared by Richard W.
McGaw, P . E . , Civil Engineering Consultant to U .S . EPA, who
is responsible for the recommendation of soil cover
thickness at the Johns-Manville waste disposal site at
Waukegan, Illinois.



I t spec i f i ca l ly addres se s those port ions of the Commen t s t ha t
r e f e r to techn i ca l ques t ions of fros t penetrat ion and the
upf r e e z i ng of asbe s to s mate r i a l through the soi l cove r . The
format i s such that s t a t emen t s appear ing in the Commen t s wh i c h
are cr i t i ca l of EPA ' s technical approach are given verbat im in
the order in wh i ch they oc cur ; the EPA response fol lows the
s ta temen t s .

GENERAL CRITICISMS
Relat ive to the prob lem of a s sur i ng that fu ture a sbe s to s

con tam ina t i on does not occur owing to the upward movement of
a s b e s t o s under the ac t i on of freez ing and t haw i ng , beg i nn i ng
on p. 4 of the Commen t s severa l c la ims are made re la t ive to
E P A ' s technical approach. These are essential ly assert ions
wh i c h rema in un sub s t an t i a t ed at this po int in the Comme n t s .
Neve r t h e l e s s , EPA has cons idered each c la im carefu l ly .

The cla ims are l isted below exactly as they are s ta t ed ;
the EPA response fol lows.

a ) " E P A ' s Addendum and suppor t i ng documentat ion i s
inaccurate, incons i s tent , mis leading and unre l iab le" ;

b) "The Addendum ' s u p f r e e z i n g ana lys i s i s unre l iable and
unsc i ent i f i c " ;

c) " I t uses or re l ies upon sh i f t i ng and incons i s t en t thermal
pa r ame t e r s " ;

d) " I t make s s h i f t i ng and undocumented as sumpt ions of
ques t ionab le re l i ab i l i ty " ;

e) " I t makes many undocumented factual c la ims" ( i . e . , c la ims
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of fac t ) ;
f ) " I ts analys is of freez ing depth omit s the impact of f ro s t

heave";
g) "It fai ls expl ic i t ly to account for known var iab i l i ty in

the pa r ame t e r s , and uncer ta i n ty concern ing field
condi t ions" ;

h) " I t s use of the Mod i f i ed Berggren equa t i on , the
fundamenta l analyt ical tool in the ana lys i s , is i r regu lar
and marred by improper use of parameters ( t h e rma l
conduct iv i ty va lues , latent heat va lues , and fa i lure to
corre late assumpt ions regarding pa rame t e r s ) " ;

i ) " In shor t , E P A ' s Addendum on i t s face lacks s c i en t i f i c or
techn i ca l cred ib i l i ty , va l id i ty , and re l iab i l i ty as a
bas is for a 24- i n c h cover recommendat ion" .

EPA RESPONSE TO GENERAL CR IT IC ISMS
The support ing documentat ion referred to in these c l a ims

is the Append ix to the EPA Addendum, ent it led "Pr i n c i p l e s and
Prac t i c e of Des ign of Soil Cover for Was t e Asbe s to s in
Northern Area s , w i th Calcu lat ion of Min imum Cover in Open
Areas of the Johns-Manvi l ie Asbestos Disposal Si te in
Waukegan , I l l inois", dated January 1 9 8 7 . This Append i x was
prepared by the wr i t er and descr ibes a s ta t e -o f- the-ar t
procedure for e s t imat i ng fros t penetrat ion in var ious types of
soi l and freez ing c l imate s ; i t is based on 30 years of
persona l re search as a member of the U . S . Army Cold Reg ion s
Research and Engineer ing Laboratory in Hanover , New Hampsh i r e
(a Corps of Engineers l abora to ry ) . The wr i t e r ' s spec ia l t i e s
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i n th is work from 1 9 5 6 to 1 9 8 6 were soi l mechan i c s , thermal
propert ies of soi ls , and frost heav ing ; he performed both
theore t i ca l and exp e r ime n t a l s tud i e s in these sub j e c t s and
authored some 30 technica l reports and papers . A b ib l iography
is ava i l ab l e .

The EPA procedure used by the wr i t er to e s t ima t e fros t
penetrat ion , and to control the upfreez ing of asbestos
part i c l e s by l imi t ing the number of freez ing pene t ra t i on s into
the was t e depos i t , is s tandard eng ineer ing prac t i c e in cold
reg ions des ign . Rather than being unrel iable and
un s c i e n t i f i c , as is c la imed above , it is in fact an
app l i ca t i on of the " l im i ted subgrade frost p ro t e c t i o n " des ign
procedure developed and used by the Corps of Eng ineer s s ince
about 1 9 4 6 . It results in an expedient and more economica l
cover th i c kne s s than would the more conservat ive "ful l
subgrade pro te c t i on " procedure wh i ch does not al low fros t
pene t ra t i on to extend below the cover ing layers of so i l .

Because govern i ng regu la t ions require a permanen t cover v^^
over the waste asbestos , it is with in EPA' s author i ty to
requ ire full subgrade protec t ion corresponding to a cover
th i ckness suff i c i en t to ma i n t a i n the waste depos i t be low the
max imum depth of fros t pene t ra t i on indef in i te ly . Clear ly ,
this type of design would provide the greatest degree of
protec t i on from future a i rborne a sbe s to s .

On a smal l s i t e , full subgrade protect ion such as th i s
may be j u s t i f i e d . On s i te s w i t h large areas to be covered ,



however, such as the Waukegan s i t e , cost is a fac tor wh i c h is
to be weighed aga i n s t the degree of protec t ion prov ided . The
bas i c d i f f e rence between the cover th i cknes s proposed by EPA
and that proposed by Johns-Manv i l l e ( J -M ) is the degree of
risk considered acceptable in deal ing wi th asbes tos , a
subs tance known to be hazardous to hea l th : EPA chooses to
rely on proven pract ice that l imits the number of frost
pene t ra t i on s into the asbestos ( each of which lessens the
e f f e c t i v e degree of protec t ion because i t increases the
potent ia l for asbes tos to return to the s u r f a c e ) ; J-M chooses
not to l im i t the number of frost penetrat ions but to rely
in s tead on an invent ive but unproven procedure for e s t ima t i n g
the rate of upf reez i ng of was t e part i c l e s .

It is the J-M procedure tha t , in light of the
consequence s of be i ng in error , i s unsc i en t i f i c and
unre l iab le . Whereas the EPA procedure is val idated by severa l
decades of exper i ence and field measur emen t s , and does not
seek to extrapo la te beyond known parameter s , the J-M procedure
i s specu la t ive , hypothet i ca l , and lacks sub s t an t i a t i n g da t a .

In further response, the reference to "sh if t ing thermal
parameter s " presumably re lates to the al lowable number of
frost penetrat ions into the asbes tos depos i t be ing 10 per
century when the cover ing layers are non-fros t-suscept ib l e
( s and s and clean grave l s ) and be ing only 5 per century when
the cover is fros t- suscept ib l e ( s i l t s and c lays ) , as proposed
by J-M. The rat iona le here is s imply that the risk of



part i c l e s reach ing the s u r f a c e quick ly is high w i t h a f ro s t -
suscept ib l e soi l , r equ i r i ng a ba lanc ing of that r i s k by
fur the r l im i t ing the number of t imes the a sbe s to s becomes
f roz en .

EPA cannot respond to the charges of "undocumented
a s s ump t i o n s of ques t ionab l e re l iab i l i ty" and "undocumen t ed
fa c tua l c l a ims" because no informat ion is given to ident i fy
the apparen t prob lem a r e a s .

I t i s c la imed that E P A ' s analys i s of freez ing dep th
" om i t s the impact of fros t h eave . " This c la im i s incorrec t
be cau s e the Mod i f i e d Be rgg r e n equa t i on used by EPA (as wel l as
by J -M ) make s prov i s i on for the thermal propert i e s of the
f rozen soi l , wh i c h inc lude the inf luence of fros t heave on
so i l d en s i t y , wat e r c on t e n t , thermal conduc t i v i t y , and l a t e n t
heat of the f r e ez i ng so i l .

The Berggren equat i on is theoret i ca l ly correc t only for a
s t ep- change of t empe ra tu r e at the surface ( i . e . , a rap id
change of t empera ture wh i c h i s then held cons tan t for the
r ema i nde r of the w i n t e r ) ; consequent ly a lambda coe f f i c i e n t
was added to the equat ion some years ago wh ich modi f i e s the
resu l t s produced so tha t they are de s c r i p t i ve of fie ld
exper i ence under typical c l imat i c t empera tu re s . This
c o e f f i c i e n t , toge the r w i t h an appropr ia t e n-va lue ,
t rad i t i ona l l y embod ie s a l l of the correct ion for c l imate
requ ired to f it the ca lcu lated resu l t s for frost pene t ra t i on
to true values measured in the field for var ious k inds of



surface cond i t i o n s .

J -M ' s procedure us ing th is equat ion appear s to ca l cu la te
pene t ra t i on values that are cons i s t en t ly less by app rox ima t e l y
0.5 f t . than those ca lcu lated by EPA us ing the same thermal
pa r ame t e r s . J -M ' s con su l t an t (C . V i t a ) h a s recent ly i nd i c a t ed
that his ca lcu lated values are actual ly the same as the EPA
values but that the est imated amount of heave has then been
sub t ra c t ed . Presumab ly , this heave value is the " impact of
fros t heave" referred to in the c l a im c i ted above .

To subtrac t the heave , however , is incorrect . EPA was
i n formed by researchers at the U . S . Army Cold Reg ions Resear ch
and Eng inee r i ng Laboratory , who have used th i s equat ion for"
severa l de cade s , that the fros t penetrat ion calcu lated by the
equat ion i s " the thawed va lue" (W. Q u i n n ) ; and f u r t h e r , " t h e
equat ion is not su f f i c i en t l y prec i se to ad j u s t the resu l t s for
the e s t imated heave ; the lambda coe f f i c i e n t takes the heave
into a c c oun t . "

The addit ional c la im that EPA ' s use of this equat ion is
" i r regu lar and marred by improper use of parameter s " is
non-spec if i c re lat ive to the impropr ie ty , and as such cannot
be responded to other than to s ta te that known proper t i e s of
frozen soils s imi lar to the soi ls proposed by J-M were
ut i l i zed in all ca lcu lat ions made by EPA.

Final ly , it is c la imed that the EPA procedure does not
expl ic i t ly "account for known var iab i l i ty in the parame t e r s ,



and un c e r t a i n t y conce rn i ng f i e ld c ond i t i o n s . " Th i s i s
part ia l ly true , a l though the w r i t e r has prev iou s l y made th i s
accoun t i ng us ing Ro s e n b l u e t h ' s method of max im um s and
m i n i m um s . Based on th i s a na l y s i s , the wr i t e r has s ta t ed
s eve ra l t ime s dur ing the cour s e of the severa l me e t i n g s held
by EPA to d i s cu s s the se m a t t e r s that the app rox ima t e comb ined
error in pene t ra t i on depth i s about + 1 2 % , or app r ox ima t e l y
+ 3 . 0 i n . Be cau s e any known error should be on the
con s e rva t i v e ( s a f e ) s ide the nega t i v e error i s usua l ly not
c on s i d e r e d . Cons equen t l y , t h e requ ired 24 inches of cover
should be cons idered an exped i e n t va lue , in that the true >— •
pen e t r a t i o n d ep t h u s i ng the same pa rame t e r s could be as h igh
as 27 inches .

SPEC I F IC CR IT IC I SMS
On pages 5 to 9, the Commen t makes a s e r i e s of s p e c i f i c

c l a ims a g a i n s t the EPA a n a l y s i s . These c l a ims are l i s ted
s e pa ra t e l y be low for r e f e r e n c e . The EPA re sponse fo l lows ea ch
c l a im . ^

tf
a ) J-** C l a im : " E P A ' s ana ly s i s o f a l t e rna t ive cover de s i gn s

beg i n s w i t h a new re l i ab i l i ty measure not p r ev i ou s l y
cons idered in the FS or o t h e r ma t e r i a l s . This is the
poten t i a l number o f t ime s a sbe s to s mater i a l m igh t en t e r
the cover in 100 year s . Accord i ng to the Addendum and
suppor t do c umen t , a cover should be des igned to ensure
that a sbe s to s ma t e r i a l s do not en ter the cover ing layer
more than 10 t imes per century ( i . e . , the frost l ine mus t



not enter the was t e depos i t ( w i t h ) more than that
f r equency ) . This c r i t e r ion i s complete ly arb i t rary and
a lmos t mean i n g l e s s ; the Addendum prov ides no ba s i s for the
c r i t e r i o n . "

EPA Respon s e ; The full s t a t emen t repeated above makes i t
c lear that there was actual ly no confus ion on J -M ' s par t ,
that in fact they understood the "new" cr i ter ion as
another way of s ta t i ng the standard requ i rement of no more
than 10 frost l ine pene t ra t ions of the waste depos i t i n 100
years . The essent ia l point is that once a sbe s to s en t e r s
the cover layer it wil l eventual ly reach the surface
because of frost a c t i on ; the t ime it takes the asbestos to
move through the cover var i e s w i th the kind of soi l used
for the cover . It wil l be a very long t ime for a
non-heav i ng soi l such as sandy grave l , but it may be a
very short t ime for a f ro s t - su s c ep t i b l e soi l such as the
clayey s i l t be ing proposed by J-M for the cover ing so i l .
As noted la ter , a pene t ra t ion frequency of 10 t imes per
century is cons idered insuff i c i ent ly conservat ive in
con junc t i on w i t h a fu l l-depth highly frost-suscept ib l e
soil cover .

b) J-M Cla im ; "As long as mater i a l s remain covered there
could be no public health consequences from movement into
the cover . It is only the frequency or l ikel ihood that
mater i a l s m igh t come to the surface w i th i n 100 years wh i c h
is or can be impo r t a n t . "
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EPA Re s pon s e ; J - M ' s c l a im i s correc t so long as ma t e r i a l s
moving into the cover e i ther cease to move fur ther or s low
to a year ly pace that ma i n t a i n s them w i th i n the cover for
severa l hundred year s . Un fo r t u n a t e l y , a f ro s t - su s c ep t i b l e
so i l such as the clayey si lt proposed by J-M cau s e s
part ic les to move ent ire ly through the protect ive cover
apparent ly much faster than th is , which eventual ly
e l im ina te s the pro te c t i on . The l ikel ihood that ma t e r i a l s
wil l come to the surface is indeed the ma jo r prob l em . But
the full requ i rement is not that they remain covered for
100 years only, as J-M as ser t s several t imes (be cau s e
fa i l ure of the cover has already occurred once th i s has
t a k en p l a c e ) . On the contrary , the requ i rement is one of
near-permanency: i . e . , the f irst asbestos part ic le should
not reach the surface for a period in excess of on'e
hundred years , if at al l .

c) J-M Cla im : "Whi le i t s ta t e s that frost pene t ra t i on into
waste depos i ts 10 times per century is the appropr iate
goa l , when it comes to ana lyz ing the cover des ign in the
FS, the document ( M c G a w ' s Append ix to the Addendum) s h i f t s
to a cr i ter ion of only 5 (or no) frost pene t ra t i on s per
cen tury . "

EPA Respon s e ; This i s t rue , but J-M fai led to not i ce that
10 t imes per cen tury was pred icated on us ing a non-fro s t -
suscept ib l e soil ( s andy grave l ) for the cover ing ma t e r i a l .
J -M ' s proposa l to use a frost-suscept ib l e si lt for the
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cover (to reduce co s t ) decreases the safe ty of the de s i gn ,
as noted above; consequently, a more conservat ive
pene t ra t i on in terva l (5 t ime s p e r c en tu ry ) mus t b e app l i ed
in order to o f f s e t the lowered re l iab i l i ty of the cover .
The requ i red increase of required cover th i ckness is
ca l cu lated from the square root of the rat io of f r e ez i ng
ind ices fo r t h e two frequenc i e s , 1 5 0 0 / 1 3 0 0 = 1 . 1 5 4 =
1 . 0 7 5 . That i s , a n increase o f 7 . 5 % i n requ ired th i ckne s s
resu l t s from the app l i cat ion of the more con s e rva t i v e
c r i t e r i on , namely 1 .3 i n . f o r a n 18 - i n . total cover ; 1 .7
in . for a 2 4 - i n . total cover . These add i t iona l
th i c kne s s e s are needed only because J-M is propos ing to
use a f ro s t - su s c ep tab l e cover ing mater i a l ( s andy g r av e l ) .

d) J-M Cla im ; "Only when the cover des ign is changed to
include a sand layer does the support document s h i f t back
to relying on 10 frost penetrat ions per century as the
ob j e c t i v e . "

EPA Response : This is t rue ; the reason is that the
non-frost-suscept ib le soil ( s and ) immediate ly ad j a c e n t to
the asbestos provides a part ia l barr ier to the movement of
asbestos into the si lty cover soi l , a l lowing the cr i t e r ion
based on numbers of frost penetrat ions to be re laxed back
to a value of 10 per century .

e) J-M Cla im; "Had EPA bothered to do the analysis (or even
consult Manv i l l e ' s updated ca l cu la t ions ) , it would have
d i scovered that the 18- i n c h cover des ign is e s t imated to
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perm i t exc e s s i v e pene t ra t i on s less than ten t imes per
century , based on the thermal proper t i e s used by McGaw in
his analys i s . "

EPA Respon s e ; This c la im appears to refer to the l e t ter
o f Feb . 23 , 1 9 8 7 , from C . V i t a a t tached t o t h e Comm e n t ;
EPA had never seen th i s part i cu lar ana lys i s pr i o r to the
Commen t and could not have consu l ted i t . Howeve r , in
recent verbal d i s cus s ion J-M has noted that it is a l e t t e r
o f De c . 19 , 1 9 8 6 , from C. V i t a that i s be ing referred t o ;
EPA was never furn i shed a copy of this l e t ter , e i t h e r .
The r e f o r e , conc lus ions based on unknown ca l cu l a t i on s could
not be cons idered by EPA .

Fu r t h e rmor e , EPA had performed i t s own ana ly s i s and
found that the 18- i n c h cover des ign al lowed con s i d e rab l y
more penetrat ions per century than ten; the reason for the
d i s c repancy in the two ca l cu lat ions is appa r en t l y the
re su l t o f J -M ' s s ub t r a c t i n g t h e e s t imated su r fa c e h e av e ,
as prev iou s l y d i s cu s s ed .

f ) J-M Cla im : "A cr i t e r i on w i t h a t least p laus ib le
sub s tan t i ve mer i t is the expected frequency of up f r e e z i n g
to the surface over the long term, typically a 50- or
100-yea r des ign pe r i od . "

EPA Respon se ; Such a c r i t e r i o n would indeed be p laus ib l e
i f the " l ong- t e rm" des ign period assumed by J-M were not
too shor t . EPA has never quoted a 50-year per iod, and
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even the 100-y e a r period is m i sunder s tood by J-M in th i s
Commen t : 100 years was se lected by EPA as the ba s i s for
the frequency of frost pene t ra t i on s , not the al lowable
period for asbestos to move through the cover! In the
j udgment of EPA, this la t ter period should be cons i derab ly
longer than 100 years .

g) J-M Cla im ; "The thermal propert ies used by McGaw in the
Addendum and those in the FS are d i f f e r e n t . "

EPA Pesponse : This i s true. However, EPA 1 s thermal
paramete r s o f Dec . 5 , 1 9 8 6 , were furn i shed to J-M pr ior to
the i r subm i t t a l of the rev i sed FS. J-M did not
incorporate them into the FS even though J-M had
apparent ly rece ived new ca lcu lat ions from C. V i t a dated
Dec . 18 , 1 9 8 6 , which ut i l i zed these pa rame t e r s .

h ) J-M C l a im ; "U s i n g updated pa rame t e r s , t h e 18 - i n c h
proposal can be seen to be extraord inar i l y p r o t e c t i v e .
Asbes tos mater ia ls would not be expected to reach the
surface for almost 700 y e a r s . . . The abso lute lower bound
e s t ima t e of breakthrough t ime for EPA ' s 24- i n c h proposal
(w i t h a s ix- inch sand layer) i s 239 years , wh i l e that of
t h e 18- i n c h proposal ( w i t h s i x inches o f s and ) i s 222
years . "

EPA Respon s e ; The years for upfreez i ng of asbes tos
referred to in the above claim are d i f feren t from those
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presen ted in the FS ( g r e a t e r by approx imate ly 150 y e a r s ) ,
and apparen t ly resu l t from ca l cu la t ions wh i c h were not
ava i lab l e to EPA at the t ime the Addendum to the FS was
prepared . EPA has recent ly rece ived these ca l cu la t ions
f rom C. Vi t a and f inds them to be based on a s s ump t i o n s of
upfreez i ng rate that have not been val idated by exper iment
or f ie ld expe r i e n c e . (Fur t h e r response fol lows the n ex t
c l a im be low.

i ) j-tt C l a im ; "Both des igns ( the 24- i n c h and the 13- i n c h )
are pred i c ted to a s sure v irtua l ly total re l iab i l i ty for a
1 0 0 - and even a 200-y e a r des ign hor i zon . Spend i ng more
money for a 24- i n c h cover cannot be j u s t i f i e d on any
pr inc ip led bas i s us ing EPA ' s ana ly s i s . Accord ing ly , EPA
should w i t h d r aw i t s f lawed ana lys i s and i t s 2 4 - i n c h
p r opo s a 1 . "

EPA Pe spon s e : J-M is in error when it c l a ims t o t a l
re l iab i l i ty based only upon ca l cu lat ions r e su l t i ng from a
theory of up f r e e z i n g rate wh i c h has not been proven . The
t heore t i ca l model dev i sed by C. Vi t a is no more than a
f i r s t approx ima t i on of the phys ica l processes that
actual ly take place when a part ic le of asbes to s is
imbedded in a freez ing so i l . The model and its re su l t s
have not been publ i shed in the open l i t erature and
eva luated by others aga in s t the s ta t e-of- the-ar t . Un t i l
th i s has occurred , and va l idat ing exper iments or fie ld
mea su r emen t s made , data resu l t ing from use of the model
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must be accepted as guidel ine only: a calculated degree of
"rel iabi l i ty" is not the same as assurance that field
resu l t s will be the same as those predicted by the model .

NOTE; EPA is charged w i t h protec t ion of the publ ic hea l th
f rom the med i ca l hazards of was t e a sbe s to s . EPA ' s ana l y s i s ,
and the requ i r ement of 24 inches of soil cover based on th is

*•

ana l y s i s , admi t ted ly do not represent complete a s s u ran c e that
no future medica l hazard will develop because of fros t a c t i o n .
When so many unknowns are present because of as sumpt ion s made
re l a t ive to c l ima t e , propert ies of so i l s , and mechan i sms of
fros t heav i ng and part i c l e m ig ra t i on , there is no way to
as sure complete and permanent pro tec t i on . On the other hand ,
E P A ' s ana lys i s rel ies on fewer a s sumpt i on s and is a
con s e rva t i v e app l i ca t i on of an accepted and va l idated
procedure for ca l cu lat ing frost penetrat ion through so i l s . It
i s a lso an exped i en t approach wh i ch accept s a degree of r i s k
ba lanced aga i n s t the total co s t , as is requ ired by the
govern ing regu la t ions . J -M ' s own analys is shows that the EPA
24- i n c h cover th ickness provides longer-term protect ion but
costs only 10% more than the 18- inch cover proposed by J-M.
For these reasons EPA cannot withdraw the 24- i n c h requ i rement .

j ) J-M Cla im ; " EPA exagge ra t e s potent ia l impacts of the s i t e
by imply ing the was te-asbes to s conta in ing mate r i a l that is
curren t ly encapsu lated wil l soon break down and become
fr iab le due to the act ion of ground wate r , ra in , sun l i gh t ,
a i r , and w i nd . EPA provides no bas is for this a s s e r t i on
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nor any s c i e n t i f i c exp l ana t i o n of how it wi l l o c c u r . . .
The a sbe s to s- con ta i n i ng products manufac tu r ed at the s i t e
were expl ic i t ly des igned to be used outdoors and to
withstand exposures to w e a t h e r . . . Chunks or part ic les
reach i ng the surface wi l l not become fr iab l e in any
mean ingfu l t ime f rame . "

EPA Respon s e ; J -M ' s a s s e r t i on s here are i n cor re c t . The
pr imary bonding agents used at the s i te are s i l i c a t e s and
gypsum ( c em e n t ) and aspha l t . It is wel l-known that
sun l ight and mo i s t u r e , and part icu lar ly f r e e z i ng mo i s t u r e ,
deter iorate these mater ia l s . The si l icate agents are also
highly a lka l ine and suscept ib l e to chemica l a t t a c k by ac id
rain and ground wa t e r . The products manufactured at the
s i t e were of course des igned to be we a t h e r - r e s i s t a n t ;
never the l e s s , they are not wea th e r -p roo f , and
de t e r i o ra t i on to a fr iab le cond i t ion wil l eventua l ly
occur . As for a "mean i n g f u l " t ime f rame , the wr i t e r has
observed cement-bonded asbe s to s board lying on the su r fa c e
at other s i t e s in such a rotted condit ion that any
d i s turbance would cause the apparent s truc ture to van i s h ;
yet these scraps had been exposed on the sur face for no
more than 2 to 5 year s . It is also qu i te poss ib le that a
s i gn i f i can t degree of th i s s tructura l breakdown had
occurred dur ing the upf r e ez i ng per iod , even before
exposure to a ir and sun l i g h t .

16



CONCLUSION
In the Introduct ion to the Comments d iscussed above, J-M

s tates that they strongly d i sagree w i t h the conc lus ion of
E P A ' s Addendum to the Fina l Feas ib i l i ty Study , i . e . , to
cont inue to recommend a 24- i n c h cover over the asbes tos
mater ia l at the Waukegan plant s i t e . The reasons g iven are
that EPA ' s decis ion rule for cover thickness is without ba s i s ,
and its support ing analysis is both flawed and i n con s i s t en t .

J-M clearly bel ieves that an 18- inch cover appropr iate ly
ma in ta i n ed is fully adequate to address cond i t ions at the
s i t e , and that EPA ' s 24- i n c h requ i rement should be w i t h d r awn .
They base this be l i e f on the results of a computer model of
upfreez i ng rate wh ich appears to demons tra te that even w i t h an
18- inch cover th ickness of frost-suscept ible soi l , asbes tos
could not reach the surface for a lmost 700 years .

The approach J -M ' s consu l tant (C. V i t a ) ha s deve loped for
e s t ima t i n g the t ime it will take for asbes tos to reach the
surface is a good one , and if val idat ion demons t ra t e s that it
produces correct results for various types of soils and
climates, it may become part of the basis for future asbestos
cover des igns . Unfor tunate ly for the present p ro j e c t , it
represents an unproven procedure that shows some dev ia t ion
from the standard EPA requ i rements , but this dev iat ion cannot
be relied on at the present stage of development. The reason
i s that we are deal ing w i th an issue of public hea l th , wh i ch
requires a conservat ive so lut ion .
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Because the J-M procedure has no preceden t , it is
poss ib le that the computer resu l t s could have shown that a
30- i n c h or grea ter cover was needed for ma i n t a i n i n g the
a s b e s t o s be low the surface for the f irs t 100 years . In t ha '
ca s e , it is probable that the EPA results would have been
accep tab l e to J-M because the cost would have been l e s s .

And that is the u l t imate a rgumen t ; because the EPA
procedure , however overdes igned it may be ( if at a l l ) , is a
s t a t e -o f - t h e -a r t process it g ives a greater f inal a s s u ran c e
aga i n s t fa i l ure of the cover . It i s be l ieved that the
re sponse s g iven above to J -M ' s c l a ims demon s t r a t e tha t f a c t ,
For th is bas i c reason the 24- i n c h cover th i cknes s for the
Waukegan s i t e must be held to by E P A .

Richard W. McGaw , p . E .
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APPENDIX B

COMMENTER
Grover Alexander200 South Utica Street
Waukegan, IL 60085
Frank Angeles
(No Address Given)
Ken Bardo
3010 Grand Avenue
Waukegan, IL 60085
Henry J. Bogdala, Sr.
1601 Alexander Street
Waukegan, IL 60085
Sara S. Clark
Marjorie Sennholtz

John L. Hoff
253 1 Poplar Street
Waukegan, IL 60087
Steven P. Kaiser
1405 North Avenue # 4 0 3
Waukegan, IL 60085
Ed Koranda
2020 Elim
Zion, IL 60099
Manville Corporationc/o Kirkland & Ellis
200 East Randolph Drive
Chicago, IL 60601
James W. Middleton
203 Greenwood Avenue
Waukegan, IL 60085

Stanley L. Proroic
907 S. Jackson Street
Waukegan, IL 60085

AFFILIATION
Resident

Resident

Solid Waste Specialist
Lake County HealthDepartment
Resident

League of Women VotersLake County
League of Women Voters

Waukegan-Z ion
Resident

Resident

Zion Environmental
Concerns Committee

Site Owner/Operator

Financial Sec 'y
and Business Rep.Int'l Chemical

Workers Union
Local No. 60

Resident
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LrlKE
R E C E I V E D

l":" I- Division of Environmental Health

'HDERAPTMEM
Feb r u a r y 1 1 , 1 9 8 7

M a r g a r e t N cCu e , S P A - 1 4
A t t n : J o h n s -H a n v i l l e P u b l i c Commen t
U . S . EPA Reg ion V
2 3 0 S . D e a r b o r n S t .
Ch i c a g o , I I 6 0 6 0 4

D e a r M s . M cC u e t
Thank you for the prompt no t i f i c a t i on and var ious report s on the r emed i a l
a c t i o n p l an a t t h e Jo h n s -Manv i l l e S i t e , Uauk e g a n , I l l i no i s . The I n v e s t i g a -
t i o n s a nd pub l i c h e a r i n g we r e v e r y i n f o rma t i v e .
The Lake County Hea l t h Depar tmen t suppor t s t h e USEPA and I E P A r e c omme n d e d
a l t e r n a t i v e i nvo lv i ng the p l a c emen t of a 24" f ina l c ov e r ove r the a s b e s t o s
w a s t e . Th i s a c t i o n i s mos t su i t ab l e ba s ed on the wa s t e type and p a t hway for
d i s p e r s a l into the a tmosphe r e .
Our D e p a r tm e n t c u r r e n t l y mon i t o r s g r o u n dwa t e r a t c lo sed and a c t i v e l a n d f i l l s
because much of Lake County ut i l i ze underground aqu i fers as a wa t e r
s o u r c e . We would app r e c i a t e cop i e s of the g roundwa t e r mo n i t o r i n g r e s u l t s
p r o p o s e d for the John s -Hanv i l l e fac i l i t y .
If you need our ass i s tance at this s i te or other s in Lake Coun t y , p lease
c o n t a c t me .
Sin c e r e l y , v

Ken Ba r d o
S o l i d Wa s t e S p e c i a l i s t

KB ' . l d m
0Vî l*' CT<\ - fowWt



INTERNATIONAL CHEMICAL WORKERS UNION, LOCAL NO. 60
AFL-C1O

203 GREENWOOD AVENUE • WAUKEGAN. ILL 60085 • 312-662-60Q3

JIM FRANCIS
Prwident

February 10 , 1987

Ms. Margaret McCueCommunity Re la t i on s Board
1 15 EPA - Region 5
2305 Dearborn Street
Ch i c a g o , I l l i no i s 60604

JAMES W MIOOLETON
S»c r » Busincu Rtprci

Re: Manv i l l e dump

Dea r Ms . McCu e :
I have read the feas ib i l i ty report regarding the coverage of the Manv i l l e

waste dump in Waukegan . I thought the document very well written with exce l l en t
recommendat ions in it.

The recommendation of a dirt-f i l l conta in ing vegetation, is one of your
best sugge s t i on s . The thought here is that asbestos should not become a i r -borne ,
thus avo i d i n g the first step of exposure .

Not only do I l ive in the 7th Ward , but 1 have an office the same Ward
in wh i ch the s ite is located . A l s o , I am an employee of Manv i l l e and represent
the workers in the barga i n i ng un i t at the p lant .

I would appreciate your putt ing me on the mai l ing l ist from your off ice .
Sincere ly,
^WvJ^L'

Jam« W. Middleton, F inanc ia l Secretary
and Bus ine s s Representat ive

JWM: e a b



Tes t imony to Remed ia l Alternat ive Proposa l £ . > r Johns-
Manv i l l e S i t e Clean-up

The League of Women Voter s is t i l i n g this test imony in
r e spon s e to the Fea s i b i l i t y Study compi led by the Joh n c -
M-a n v i l l e Corpo r a t i o n in order to eva l ua t e the ways of
r e v o l v i n g the con t am i na t i o n p rob l ems at i t s d i sposa l s i t e in
Wauk egan , I l l i no i s . It is of the utmost importance that
d e c i s i o n s i n v o l v i n g waste management , inc lud ing po l l u t i on
c o n i r o l an' ] c L o - a n - u p , pay due regard to the w i d e - r a ng i n g
soc ia l , e conom i c and env ironmenta l consequences .
ft is wi th this in mind that the League of Women Voter s
s t r o n g l y s uppo r t s a l t e r na t i v e I I I as recommended by the
' J . S . E F A , which would requ ire a soi l cover ing of 24" wir .h J
f i n a l cover of vege ta t i o n .

W.- ^\-,r, support fenc ing a long the enst side of the s i te as an
added protect ion to prevent anyone f r om wande r i n g on to t'ne

/i long wi th the mon i t o r i n g of the groundwater to ensure that
the level of lead and other con tam inan t s are de tec t ed should
they increase, we bel ieve there shou ld cont inue to be
p e r i o d i c mo n i t o r i n g for a i r b o r n e a s b e s t o s . Th i s i s the only
way to ensure that the recommended remed ia l ac t ion , de s i gned
to e l i m i n a t e the po t e n t i a l i l . ir igcr of a i r b o r n e par t icu l ^ te s ,
has be^n a ch i eved .



In c o n c l u s i o n , the League ot Women Vote r s i s p l ^ o s ed tc see
that there i s f ina l ly some con c r e t e a c t i o n propped for the
Johns -Mcsnv i l l e s i t e c l e a n -un . We wi l l bo fo l l ow i ng the
p r o g r e s s o f this e f f o r t w i t h keen i n t e r e s t .

Mar j o r i e Jennho l ' ; z
Wauk e g a n -Z i on LWV

Sara 3 . C la r k
Lake Coun ty LWV



K1RKLAND 8. ELL1S
A r»«rNt«Miir INCLUDING i - « ; i i t • > • > ! • INAL coupon Alms' ,

Chicago Office
200 East Randolph Drive
Chicago. Illinois 6060'

Telex 25-4361
312 861-2000

655 Fifteenth Street. N W
Washington. DC 20005

202 879-5000
Denver Office

1999 Broadway
Denver Colorado 302C2

303 291-3000

To Call Writer Direct2 0 2 8 7 9 - 5 0 9 2 February 2 4 , 1 9 8 7

Via Federal Express
Ms. Margaret McCue, 5PA-14
U . S . Environmental Protection

Agency - Region V
230 South Dearborn Street
Chicago, Illinois 6 0 6 0 4
ATTN: Johns-Manvil le Public Comment
Dear Ms. McCue:

Enclosed are comments from Manvi l le Corporat ion regard-
ing EPA ' s Addendum to the Final Feasibi l ity Study at the
Johns-Manvi l le Waukegan, Illinois Disposal Site . They demon-
strate that the 18-inch cover proposed in the original FS is
both technically and legally appropriate for this s ite.

Please assure that these comments are properly incorpo-
rated into this docket and are considered in the drafting of
EPA ' s final Record of Decision.

Sincerely yours,

John A. Zackrison
Counsel for Manville

Corporation
JAZ: j y c s
Enclosure
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UNITED STATES ENVIRONMENTAL
REGION V

PROTECTION AGENCY

In Re:
JOHNS-MANVILLE WAUKEGAN.
D ISPOSAL SITE

)
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)

COMMENTS OF MANVILLE CORPORATION
ON EPA ' S ADDENDUM TO F INAL FEASIB IL ITY

STUDY_AND PROPOSED COVER THICKNESS, _

Marvin Clumpus, P . E .
Pro j e c t Coordinator
MANVILLE SERVICE CORPORATION
Ken-Caryl Ranch
Denver, Colorado 802 17
( 3 0 3 ) 9 7 8 - 2 7 9 0

John A. Zackrison
KIRKLAND & ELLIS
655 Fifteenth Street , N . W .
Suite 1200
Washington, D . C . 20005
( 2 0 2 ) 8 7 9 - 5 0 9 2

February 24, 1987
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COMMENTS OF MANVILLF. CORPORATION
ON EPA'S ADDENDUM TO FINAL FEASIBIL ITY

STUDY AND PROPOSED COVER THICKNESS

INTRODUCTION

On January 28, 1987, the U . S . Environmental Protect ion
Agency, Region V ( E P A ) , submitted a five-page addendum to
the Waukegan, Illinois Disposal Site Feasibility Study. In
it EPA recommends a 24-inch thick cover for the site where
the comprehensive Remedial Invest igat ion/Feas ib i l i ty Study
(R I/FS ) concluded that an 10-inch cover was appropriate.
Manvil le strongly disagrees with the conclusion of EPA ' s
Addendum. Using EPA ' s assumptions and parameters and its
proposed cover profi le, there is virtually no cognizable
difference between EPA' s 24-inch proposal and the 18-inch
cover set forth in the Feasib i l i ty Study. EPA ' s decis ion
rule for cover thickness is without basis and its .supporting
analysis is both flawed and incons istent . Moreover, its
purported information on asbestos health effects and envi-
ronmental fate is misleading, incorrect and inflammatory.

For these reasons. Manvil le bel ieves an 18-inch cover
appropriately maintained is fully adequate to address condi-
t ions at this site; EPA' s 24- i n c h proposal should be with-
drawn. As demonstrated in the attached analysis , the cover
design of the feasibil ity study is predicted to prevent asbes-
tos from reaching the surface for almost 700 years , with
9 8 . 9 percent confidence that no asbestos could reach the
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surface in the first 100 years. Changing the 18-inch cover
profile to include a 6-inch sand layer would increase to 100
percent the probability that no asbestos would reach the
surface in 100 years. Spending additional money for more
cover thickness is simply unjustified.

SUMMARY OF RI/FS AND EPA^S. ADDENDUM

On July 3. 1985, a Remedial Investigation was submitted
to EFA and approved pursuant to a Consent Decree between EPA
and Manvi l le . It exhaustively presents data and information
from investigations of the Manvil le Waukegan disposal s ite,
together with detailed information about asbestos and the
other substances of concern at the site. This RI was the
product .of about 15 months of intensive efforts, all per-
formed in cooperation with EPA. The RI concluded that there
was no evidence of off-site migration of hazardous substances,
and that the off-site migration potential is low. Final
Remedial Investigation Report. Johns-Manville Disposal Area .
Waukegan, Illinois, Vol . I (July 1985) ( "R I " ) at 1 -4 .

On-site. the RI found levels of chrysotile asbestos fi-
bers in air samples that were slightly higher than background
samples. RI at 4-30 . However, there were almost no detect-
able quantities of fibers greater than 5 microns in length
(i_d. ) , and no elevated levels of other types of asbestos
fibers were found. Fibers in the 5 micron range and smaller



are generally not associated with adverse effects according
to the RI.

Based on this RI, an FS was developed and submitted in
December 1986 and approved by EPA in its letter of January 26,
1987. I/ Because there is no evidence of off-site migration
of contaminants, the remedial objective was determined to be
to secure the on-site waste materials to eliminate or minimize
direct contact and airborne dispersion pathways. A detailed
analysis of a variety of remedial action alternatives was
made, including an evaluation of several different cover
thicknesses. This analysis inclxtded assessment of the po-
tential for upfreezing through the cover. Based on this
analysis, the FS report identified the 18-inch cover remedy
as the cost effective alternative meeting the remedial ob-
jectives .

Following the issuance of this study, EPA submitted its
five-page Addendum, together with a supporting report concern-
ing upfreezing from a private consultant. These materials
purport to justify a 24-inch cover, concluding that the "po-
tential for failure ... of the 18-inch cover is not accept-
able . . . and that the additional health protection provided
by the 24-inch cover . . . clearly justifies" expenditure of

I/ Feasibility Study Report, Johns-Manvilie Disposal Area,
Waukegan, Illinois (December 1986 -- revised) ( "FS" ) .



significant additional monies. The Addendum thus ignores
the conclusion of the legally required RI/FS process. It
also ignores the provisions of the only directly applicable
EPA regulations -- the asbestos NESHAFS, 40 C . F . R . § 6 1 . 1 5 3 .
which would require only 6-inches of vegetated cover at this
site.

EPA' s Addendum and supporting documentation is inaccu-
rate, inconsistent, misleading and unreliable. As shown
below, it is based on a misleading and inflammatory descrip-
tion of asbestos health effects, and on unsupported state-
ments concerning the potential environmental fate of the
asbestos wastes at this s ite.

More significantly, the Addendum's upfreezing analysis
is unreliable and unscientific. As noted below, it uses or
relies upon shifting and inconsistent thermal parameters.
It makes shifting and undocumented assumptions of questionable
reliability. It makes many undocumented factual claims.
Its analysis of freezing depth omits the impact of frost-heave.
It fails explicitly to account for known variability in the
parameters, and uncertainty concerning field conditions.
Indeed, its use of the Modified Berggren equation, the funda-
mental analytical tool in the analysis, is irregular and
marred by improper use of parameters (thermal conductivity
values, latent heat values), and failure to correlate assump-
tions regarding parameters .
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In short, EPA ' s Addendum on its face lacks scientific
or technical credibility, validity and reliability as a basis
for a 24-inch cover recommendation. But even if it were
credible or valid, the just if ication it purports to provide
for the 24-inch proposal lacks substantive merit -- when
evaluated using consistent thermal assumptions, there is no
substantial difference between the 18-inch and 24-inch pro-
posal, especially when a common design profile is evaluated.

I. EPA'S ADDENDUM IDENTIFIES MO CREDIBLE OR.
MEANINGFUL DISTINCTION BETWEEN ITS PROPOSAL
AND THAT IN THE FS. ____

EPA' s analysis of the relative reliability of alterna-
tive cover designs begins with the announcement of a new
reliability measure not previously considered in the FS or
other mater ia ls . This new measure is the potential number
of times asbestos materials might enter the cover in 100
years . According to the Addendum and support document, a
cover should be designed to ensure that asbestos materials
do not enter the covering layer more than 10 times per century
(L^e.-.* the frostline must not enter the waste deposits more
than that frequency).

This criterion is completely arbitrary and almost mean-
ingless. The Addendum provides no basis for the criterion,
and no convincing basis could be identified. It clearly
does not matter whether asbestos materials enter the covering
layer -- as long as the inate i ia l s remain covered, there could



be no public health consequences from movement into the cover.
It is only the frequency or likelihood that materials might
come to the surface within 100 years which is or can be impor-
tant. 2/

That EPA' s new-found criterion is crude, misguided and
inappropriate is demonstrated by its vise in the Addendum's
support document. While it states that frost penetration to
waste deposits 10 times per century is the appropriate goal. 3/
when it comes to analyzing the cover design in the FS, the
document shifts to a criterion of only 5 (or no) frost pene-
trations per century (see p. 2 2 ) . This more stringent crite-
rion fortuitously results in a required cover thickness of
24 inches (at p. 2 6 ) . Only whon the cover design is changed
to include a sand layer does the support document shift back
to relying on ten frost penetrations per century as the objec-
tive (a t p . 2 8 ) .

2/ Given the present conditions at the site, under which
there is virtually no potential public health impact.
Manville doubts whether materials migrating to the surface
pose a legitimate public health concern. But there can be
no doubt that asbestos-containing materials withiji a cover
pose no public health concern.
3/ McGaw, Richard W., Appendix, "Principles and Practice
of Design of Soil Cover for Waste Asbestos in Northern Areas
With Calculation of Minimum Cover in Open Areas of the
Johns-Manville Asbestos Disposal Site at Waukegan.
Illinois," (January 1987) ("Addendum Support Document") , atp . 8.



This inconsistency alone demonstrates the inappropriate-
ness of the criterion. But even if it were appropriate, it
would not eliminate the 18-inch proposal in the FS. Had EPA
bothered to do the analysis (or eveui consult Manvil ie's up-
dated calculations), it would have discovered that the 18-
inch cover design is estimated to permit excessive frost
penetrations less than ten times per century, based on the
thermal properties used by McGaw in his analysis. 4/ Thus,
by EPA' s own (albeit misguided) criterion, the 18-inch cover
proposal in the FS is acceptable.

A criterion with at least plausible substantive merit
is the expected frequency of upfreezing to the surface over
the long term, typically a 50- or 100-year design period.
EPA' s Addendum does not make that analysis, but relies instead
on the analyses presented in the FS. Unfortunately, the
thermal properties used by McGaw in the Addendum and those
in the FS are different, making any comparison of results a
comparison of apples and oranges. When the FS analyses are
updated using the thermal parameters relied on by EPA, there
are no meaningful differences between the 18- and 24-inch
proposals.

4/ See Letter from Charles L. Vita (Colder Associates) to
Manvilie Service Corporation regarding "Cover Thickness to
Remediate Airborne Asbestos in Disposal Site Open Areas
Johns-Manville Waukegan, Illinois Plant" (Feb. 23, 1987)
("Attachment") at 3.
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Using updated parameters, the 10-inch proposal can be
seen to be extraordinarily protective. Asbestos materials
would not be expected to reach the surface for almost 700
years. Moreover, the probability that the worst case asbes-
tos containing materials ( 3 - , 4-inch particles at the sur-
face of the deposits) will reach the surface in less than
100 years is very high -- 9 8 . 9 percent.

The proposed 24-inch cover with six-inch sand layer is
not significantly better by these standards. The expected
time for breakthrough of this cover is stated by EPA to be
approximately 500 years (though no analysis supports this
conclusion). The Addendum's proposal, incorporating a s ix-
inch sand layer in the profi le, would increase to 100 percent
the probability that breakthrough will not occur before 100
years. See Attachment at 6. But of course, incorporation
of six inches of sand into the 18-inch cover proposed in the
FS would do the same thing. A comparison of these proposals
shows their differences to be truly trivial -- the absolute
lower bound estimate of breakthrough time for EPA' s 24-inch
proposal (with a six inch sand layer) is 239 years, while
that of the 18-inch proposal (with six inches of sand) is
222 years.

The minor difference between these proposals, potential-
ly occurring after 200 years, is not meaningful. Both designs
are predicted to assure virtually to_taj. reliability for a
100- and even a 200-year design horizon. Spending more money

SI/113
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for a 24-inch cover cannot be just if ied on any principled
basis using EPA's analysis. Accordingly, EPA should withdraw
its flawed analysis and its 24-inch proposal.

II. THE ADDENDUM'S COMMENTS ON ASBESTOS
HEALTH EFFECTS AND ENVIRONMENTAL FATE
ARE MISLEADING, INFLAMMATORY AND PROVIDE
NO BASIS FOR A 24-INCH COVER. ________

EPA attempts to justify its excessive cover size in its
Addendum by restating and exaggerating the evidence concern-
ing asbestos health effects . This restatement is inconsis-
tent with the previously agreed upon description of health
effects contained in the RI, and is overstated, misleading
and inflammatory. Accordingly, it should be eliminated, or
at a minimum modified to assure reasonable scientific accu-
racy.

EPA should not be permitted to impose onerous cleanup
remedies on the basis of exaggerated and inflammatory health
asses sments . The facts are that in its present condition,
the s i te 's exposure potential and risk to human health are
minimal and the site does not threaten surrounding environ-
mental resources. RI at 5 - 1 5 . In covered condition, the
site will present virtually no risk, even if one assumes
that some asbestos-containing particles might reach the sur-
face of the cover in 100 years or more.

EPA first exaggerates potential impacts of the site by
implying that the waste asbestos-contain ing material that is
currently encapsulated will soon breakdown and become friable



due to the action of groundwater, rain, sunlight, air and
wind. EPA provides no basis for this assertion nor any sci-
entific explanation of how it will occur. It is implausible
to suggest that these weathering processes will significant-
ly or measurably increase the fiber release from the site.
The asbestos-containing products manufactured at the site
were explicitly designed to be used outdoors and to with-
stand exposures to weather. Asbestos was incorporated into
these products partly to strengthen them and make them more
resistant to weathering. Chunks or particles reaching the
surface will not become friable in any meaningful time frame,
if ever, and EPA' s suggestions to the contrary are inflamma-
tory and exaggerated.

EPA's restatement of the health evidence on asbestos is
similarly littered with misleading and exaggerated state-
ments that should be ignored. EPA's claim that "once asbes-
tos enters the body, it remains there indefinitely" is mis-
leading at best, and incorrect at worst. While residence
time for amphibole type fibers is less certain, there is no
dispute that chrysotile fibers dissolve and breakdown in the
body, and are rapidly destroyed by acids. RI at 5-4, 5 -5 ,
5-6 . Chrysotile is the only type of asbestos found to po-
tentially exceed background levels at this site.

Similarly, EFA makes the misleading claim that these
fibers may migrate from the lungs to the "digestive tract,
brain and sex organs . " The claim is unnecessarily
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inflammatory and misleading since there is no evidence that
such migration, if it occurs, is associated with any adverse
effects . Indeed, asbestos in the digestive tract has been
repeatedly tested and found np_t to be associated with dis-
ease . This statement should thus have no bearing whatever
on the cover design at the site and appears intended only to
incite improper emotional responses in this situation.

Indeed, EPA's whole treatment of the disease-causing
potential of asbestos exposure is inflammatory and mislead-
ing. It suggests that any exposure to asbestos is associ-
ated with a five-fold increase in asbestos disease. This
claim wholly misstates the underlying evidence, which showed
only that asbestos insulation workers with lifetime expo-
sures to asbestos at very high levels had five-fold increas-
es in disease.

Such exposures bear no relationship to conditions at
the site. If there are exposures above background levels at
the site, they are many, many times less than those experi-
enced by insulation workers in a single day, and there is no
one exposed to levels at the site for a lifetime. No one
disagrees, moreover, that the incidence of asbestos-disease
is dose dependent, with smaller doses being associated with
lower disease incidence. The studies showing five-fold in-
creases in disease are therefore totally inapplicable to
conditions at the Waukegan s ite.
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In short, despite its exaggerated and inflammatory tone,

EPA's description of the health effects associated with as-
bestos provides no basis for a 24-inch cover . " That descrip-
tion is exaggerated, misleading and totally inapplicable to
conditions at the site. The site currently presents virtu-
ally no potential risk to human health. Any cover dimension
will diminish, if not el iminate, that potential risk. Even
if one assumed small quantities of asbestos-containing waste
might reach the surface periodically, it would not change
that conclusion, especially if that migration will not occur,
if at all, before one hundred years after construction.

CONCLUSION

EPA' s Addendum is unsupportive, technically unreliable
and invalid, and inflammatory. It does not provide any sig-
nificant basis for a thicker cover than that permitted in
the FS for this site. Accordingly, an 18-inch cover should
be installed at the site. Based on EPA's thermal assumptions,
such a cover is predicted to be 9 8 . 9 percent reliable at
preventing asbestos from reaching the surface in less than
100 years. Incorporation of six inches of sand into this
18-inch cover would make it completely reliable for a 200-year
planning horizon. EPA's Addendum should, therefore, be re-
jected.



Colder Associates
CONSULTING GEOTECMNICAL AND MINING ENGINEERS

February 23, 1987 Our ref: 863-2041

Manvl l le Service CorporationKen-Caryl Ranch
P.O. Box 5108Denver, Colorado 80217

ATTENTION: Hr. Harvin Clumous. P . E .

RE: COVER THICKNESS TO REMEDIATE AIRBORNE ASBESTOS
IN DISPOSAL SITE OPEN AREAS
JOHNS -MANV RLE WAUKEGAN, ILLINOIS PLANT

Dear Mr. Clumpus:
This letter will clarify our cover thickness analys is , conducted forManvi l l e Service Corporation. Selected parts of our work werereferenced and critiqued in the USEPA January 28, 1987 "Addendum toFinal Feasibi l ity Study Report," (including attached Appendix)subtitled, "Required Minimum Cover Thickness To Remediate AirborneContamination At The Johns-Manvil le Waukegan, Illinois Disposal S i t e . "
This work addresses the issue of potential freeze/thaw movement ofasbestos-containing particles, initially buried below the cover,eventually working their way onto the ground surface. The freeze/thawphenomenon causing the movement is technically termed "upfreezing."
In this letter we present and document two important facts:

1. USEPA's disagreement with the 18- inch (one-layer) coveralternative proposed in the FS was not based on cons istentassumptions or analys is ; and that with consistent assumptions andanalysis, estimated upfreezing protection from an 18- in ch cover issubstantial ly greater than USEPA has stated.
2. An 18-inch, two-layer cover, similar to the USEPA proposedprofile, provides more upfreezing protection than USEPA'sAlternatives (a ) , the same 100-year rel iabi l ity (R100) as USEPA ' sAlternative (b ) , and is more cost-effective than either USEPAalternative.
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The structure of this letter follows these two i s sues . We first clarifythe USEPA critique of the 18-inch cover. Then, we d iscuss the 18- i n c h ,two-layer cover.

yg.lNCH COVER; CLARIFICATION OF USEPA CRITIQUE
Manvi l le and USEPA agree for the need to safely control potential oractual future upfreezing of asbestos-contain ing particles onto theexposed ground surface. However, important parts of USEPA's crit ique ofthe proposed 18-inch cover in the FS contain inconsistent assumpt ions .
In particular, USEPA used and critiqued our October 31, 1986 UPFREE25computer model results (transmitted by letter of November 6, 1986) , asincluded in the Feasibi l ity Study (FS) Report of December 1986.However, the updated analysis results of December 18, 1986 (transmittedby letter of December 19, 1986) were neglected.
Our October 31 results were based on thermal inputs s ign if i cant ly moreconservative than those subsequently used in the USEPA analysis, asreported in the January 28, 1987 USEPA FS-Addendum Appendix. We did notsee or hear of the USEPA thermal input est imates until December 12,1986, upon first receiving calculation sheets, dated December 5, 1986.
Our October 31 results predicted far less upfreezing protection thanwould be consistent with the USEPA thermal input estimates. Therefore,the December 18 updated estimates were specifically made to base ouranalysis on the same thermal parameter and boundary condition inputs asused in the USEPA analysis.
The following discuss ion sets the record straight regarding the 18- i n c hcover proposed in the FS and using updated est imates. The d i s cus s ionalso provides necessary backup to an 18- in ch , two-layer cover ana lys i s .

Updated 18-Inch Cover Analys is
The December 18 updated estimates were made to base our analysis on thesame thermal parameter and boundary condition inputs as used in theUSEPA analysis (Appendix, January 28, 1987 FS Report Addendum). Inaddition, the updated estimates were made to calculate cover upfreezingrel iabil ity (probabil ity) for a 100-year period, following theDecember 16, 1986 USEPA/Manvi l le meeting to discuss cover thicknessrequirements. In the meeting, USEPA focused on a 100-year re l iab i l i ty-based design. We consider this a National and appropriate approach.
In a rel iabi l ity-based cover design with a 100-year time horizon, themain measure of cover upfreezing performance becomes R 100. R100 isdefined as follows for this project:

S7/113
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R100 is the estimated rel iabi l ity (probabi l ity) thatupfreezing of "critically sized" (about three or fourinches, as Identified by USEPA) asbestos-containingparticles Initially at the worst-case location (top of wastepile or bottom of cover) will take 100 years or longer toreach the ground surface. Note R100 results must beconditional on the upfreezing analysis (hypotheses andassumptions) .
For the same conditions used to compute R100, the probability ofasbestos-containing particles reaching the ground surface 1n less than100 years becomes: 100% - R100. In all cases, particles below theworst-case location (top of waste pile or bottom of cover) will takelonger to reach the ground surface.
The December 18 updated estimates were based on our computer modelUPFREEZ5Y and USEPA's thermal Input (lambda, n-factor, and thermalconductivity) and critical particle size (3 or 4 Inches) . For the same18-inch cover critiqued by USEPA, the updated estimates, including R100,were:

1. Average 681 years (not 79) for 3- or 4-inch particles init ial lyat the worst-case location to first reach the ground surface,with a lower bound (average minus one standard deviat ion) of 343years (not 7 1 ) .
2. The cover would completely freeze an estimated once every 31 to7 years or about 3 to 14 times in 100 years (9 times onaverage).
3. R100 - 98.9% (or est imated probabi l i ty of 3- or 4- in ch par t i c l e sreaching the ground surface in less than 100 years equal to1 . 1%) .

These updated estimates for an 18-inch cover are more conservat ive (moreupfreezing protection) than the estimates USEPA reportedly cons iders torepresent a safe condit ion, as explained next.
USEPA stated that the 154-year lower bound October 31 estimate for a24-inch cover "does appear to represent a safe condition" (Addendum,Appendix p. 29) . The 154 years 1s based on an expected value (average)of 493 years, a coefficient of variation of 69%, and an absolute lowerbound of 74 years, as the October 31 output in the FS Report shows.From these estimates the R100 can be readily calculated to be:R100 • 98.3%. Therefore, the updated estimates for the 18-inch coverexceed the 154-year lower bound (and associated R-98.3%) USEPA judged assafe.

Golder Associates
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ANALYSIS OF AN 18-INCH. TWO-LAYER COVER
At Manvl l le ' s request, we analyzed the upfreezlng performance of an18-inch, two-layer cover described as fol lows:

Upper Layer: 12 inches of silty clay having strain (S) of 30% andheave fraction not recovered on thawing (F) of 0.3( i .e . , S-30% and F-0.3) .
Lower Layer: 6 inches of NFS (non-frost-suscept ib le) sandhaving a conservative S - 3% and F - 0 . 3 .

We understand this two-layer configuration would be implemented wi thstandard grading and drainage design in the cover area and trans i t i ons ,to provide and mainta in effective grading and surface drainage tocontrol ponding and generally enhance drainage of the cover so i l s .Vegetation of the cover surface.would also be establ ished whereverpractical .
The 18- inch , two-layer cover upfreezing analysis extended ourDecember 18 analysis. These analyses reflected the thermal propertiesand boundary conditions used in the USEPA thermal analys is . Coverupfreezing performance, including R100, was assessed based on thermaland upfreezing analysis, described as follows.

18- I n c h . Two-Laver Cover Thermal Analys is
The December 18 results show the estimated thermal capacity of the upperl2-1nch silty clay layer (S-30%) to be 667 F-Oegree Days + 14%. Theestimated partial freezing Index of the 6-inch sand layer'was about340 F-Oegree Days ± 20% , assuming an unfrozen dry density of 110 pcf,S-3%, and consistent thermal property relationships.
Therefore, the 18-Inch, two-layer cover has a total thermal capacity ofabout 1 ,000 F-Degree Days. This is thermally approximated by a 1 . 2 - f tto 1 .3-f t ( l5-1nch ) , one-layer silty clay cover. The estimated returnperiod for complete freezing of the cover is about 30 times in 100years, on average.
We emphasize that the 18-inch, two-layer cover-effectiveness is notthermal capacity dependent. That is, R100 for the two-layer, 18- i n c hcover is not sensit ive to thermal considerations. This is veryimportant. The superior upfreezing control comes from the upfreezingcharacterist ics of the sand layer, as reflected in R100 and d iscussed inthe remainder of this letter.

Colder Associates



February 23. 1987 _____________ 5 _________________ _ _oo3-2041

18-Inch . Two-Laver R100 HOO-Year Rel iab i l i ty Est imate)
R100 for the 18-inch, two-layer cover 1s 100%. That is, with theassumed S and F values, the absolute lower bound for upfreezing ofcritically-sized particles exceeds 100 years.
The absolute lower bound (ABD in UPFREE25) is the most conservativeestimate of years to upfreeze through the cover (more conservative thanthe lower bound) for given particle size, strain (S) , heave fraction notrecovered on thawing (R) , and assuming the effective number offreeze/thaw cycles across the particle (C) does not exceed one per year.An absolute lower bound equal to or greater than 100 years requiresR100 - 100%, regardless of cover thermal capacity or air/surfacefreezing conditions.
For the 18- inch, two-layer cover:

1. The estimated average or expected value for upfreezingwould be about 960 years with a lower bound of about 545years.
2. The estimated absolute lower bound for upfreezing is 222years (185 years in the sand then 37 years 1n the silty

3. Based on the absolute lower bound, R100 - 100%, regardless ofthe precise estimates for the lower bound and average. In fact,the conditional reliability would be 100% up to 222 years; i . e . ,RYrs - 100% for all "Yrs" equal to or less than 222 years.
R100 (and the absolute lower bound) are conditional on S and F. Takenas a pair, the S and F values assumed for the cover realisticallysupport the conditional R100 - 100% estimate. First, F-0 .3 isconsidered conservative because empirical upfreezing studies show F tobe of order 0.1 for vertical motion (August 25, 1986 personal .communication from Professor Bernard Hallet, Director of the Per ig lac ia lLaboratory at the University of Washington Quaternary Research Center ) .Second, S values for the two-layer cover are considered conservative forthis site, as discussed next.

Sand Laver-Related Unfreezing Characterist ics
Visual inspection and limited sampling and grain-size testing indicatethe natural clean sands found on site are medium to fine sand with lessthan 1% passing the No. 200 sieve, classified SP by the Unified SoilClassification System and NFS (non-frost-susceptible) by the U . S . A .Corps of Engineers frost design criteria.

Colder Associates
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If, as assumed, the cover sand layer is composed of these or s imi larsands, placed and maintained uncontaminated by fines, then strain, S, isexpected to be 3% or less; very conceivably S will be zero becausefreezing can drive water out of clean sands (in open systems) wheredrainage can occur.
With effective use of standard grading and drainage design in the coverarea and transit ions, it is considered likely that site conditions belowand laterally around the sands will allow drainage of the sand. Th i swould include freezing-expelled water from the (clean) sands because ofthe relatively slow advance of the freeze front in the sand layer(insulated below the 12 inches of silty clay). The sand layer wi l l a l s ohelp provide (gravity) drainage to the silty clay. Further, because oflimited capillarity, the sand will reduce frost heaving in the siltyclay due to moisture migration from below the silty clay ( i . e . , from thewaste pi le or the sand itse lf) . Under these condit ions, a s ign i f i cantreduction in the strain (S) of the silty clay can be expected, becauseof the sand.
Therefore, with adequate grading and surface drainage to controlponding, an S-3% assumption for the sand layer and an S-30% assumptionfor the silty clay are considered conservative.

Comparison With USEPA Cover Alternatives
USEPA has recommended two 23 .5- i n c h (rounded to 24-inch ) coveralternatives for the site:

1. Alternative (a) -- a one-layer, 23 .5- i n c h silty clay system; or
2. Alternative (b) -- a two-layer system with 1 7 . 5 inches of s i l tyclay over 6 inches of NFS sand.

Alternative (a) is essentially identical to the one-layer, 18- in ch coverproposed 1n the FS except it is 2 3 . 5 Inches thick. The December 18UPFREEZ5Y results (S-30% and F-0.3) can be used to assess the upfreezingperformance of Alternative ( a ) . These results show an absolute lowerbound of 72 years and an R100 of 99.98% (Interpolated). These are bothless than the 18-inch, two-layer estimates.
Alternative (b) is similar to the 18- inch , two-layer alternative, butwith the clay 5.5 Inches thicker (from 12 to 1 7 . 5 ) . Alternative (b) hasan absolute lower bound of 239 years, 17 years more than thealternative. Both have R100 - 100%.
Therefore, a two-layer alternative provides more upfreezing protect ionthan USEPA Alternative (a) and has the same R100 as USEPA Alternat ive(b ) . Furthermore, it is more cost-effective than either of the two EPAalternatives.

Colder Associates
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Conclusion
Implemented and maintained using good design (as assumed here), the18-inch, two-layer cover realistically supports R100 • 100% and, forpractical purposes, can be expected to stop critically-sized particlesfrom upfreezing to the ground surface. The 18-inch, two-layer coveralternative provides more upfreezing protection than USEPA Alternative(a) and the same R100 as USEPA Alternative (b), and it is more cost-effective than either USEPA alternative.
Finally, we note that any asbestos-containing particles more than a fewfeet below the bottom of cover (top of waste pile) will, in practicalterms, never reach the ground surface due to upfreezing, regardless ofcover design.

Sincerely,
COLDER ASSOCIATES/?//l.fai/tl-
Charles L. Vita, P .E .Senior Project Manager
CLV/lH/315

Colder Associates
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MR. BRADLEY: Manville and the USEPA agree
that soil covering with vegetation is the appropriate
alternative for the site. However, if you noticed, Kumar
mentioned an eighteen inch cover thickness for the dry
disposal areas, which are the areas outlined in red. And
the soil profile that I put up which represents the USEPA
recommended alternative is twenty-four inch thickness. The
disagreement, as far as the cover thickness is concerned,
centers on the difference in the cost-benefit analysis,
which is the cost of achieving the abatement of public
health threats and the cost of doing it, the cost of
achieving that goal.

USEPA believes that a twenty-four inch soil
cover alternative provides the appropriate level of
protection to public health and the environment and also
achieves all applicable federal and state standards,
including the remedial response objectives of the Superfund
Legislation and the provisions of the Superfund Amendments
and the Authorization Act of 1986 .

The last step regarding Implementation of the
remedial action, or the remedial alternative selected, is



that, depending on the results of negotiations between
Manville and USEPA, is either Manville and USEPA will enter
into a consent decree to perform the remedial design and
remedial action as outlined in the record decision, or USEPA
will implement a remedy themselves and recover costs .

And that concludes my presentation.
MS. MCCUE: Thank you. Brad.
One other item I'd like to mention is that in

addition to the record of the decisions that outline what
actually will be done at the site, taking into account
public comments. The document is a responsiveness summary
where we identify what all the comments were and how
it how it was managed. So, as part of the record of
decision, there is a joint document that talks about the
kind of comments.

What I would like to do now is address any
questions that you might have. All those different people I
introduced at the beginning of the meeting are also
available to answer questions if any of your questions
happen to fall into the area of their expertise I expect
that they will be glad to answer most of your questions.



Does anybody have any questions?
Q. What kind of timetable are we looking at,

as far as something being done as far as negotiations?
MS. MCCUE: Do you mean a timetable for how

long the negotiations will take, or when something will
start , or a timetable for how long something will take once
i t ' s started?

Q. Yeah. I'd assume that the recommendation
probably couldn't start until there was a consesus and
agreement on both sides. Is that correct? Or no?

MR. BRADLEY: Hell, as I mentioned the
negotiations will either end in agreement or the USEPA will
clean up themselves.

Q. Okay.
MR. BRADLEY: However, there is a general

timeframe for completing negotiations, so we do have a
general feel for when we will begin work, or when Manvillei
will begin work.

Q. Any idea as to when the work will begin?
Either that or the completion?



MS. MCCUE: I'm going to have--Larry Johnson
is our attorney. He is responsible for the negotiations.
He may know better than anybody.

MR. JOHNSON: Under the Superfund Amendments
Act of 1986 there is essentially a two part trade within
which we can negotiate. There is an initial sixty day
period where you send a special notice to the parties which
you feel, the USEPA feels, are responsible for the cleanup.
They have, after receiving that notice, they have sixty days
in which to send a proposal to the USEPA for implementing
cleanup activities. Then there is a second sixty day
period, after the proposal, during which negotiations take
place. And at the end of that second sixty day period, if
no settlement, then we would get a consent decree, then the
USEPA proceeds without an agreement into the cleanup phase.
In other words, there is that timetable as far as
negotiations.

Q. So. it could be 120 days?
MR. JOHNSON: Well, there is already, the

special notice letter has already been sent. At this point
I'd say that some time in May total 120 day period is up.



MS. MCCUE: So, that gives you some
timeframe. Of course, a decree is a court document, it
won't necessarily be, but it actually is lodged in court.

MR. JOHNSON: A consent decree is a document
that a judge signs that reflects the agreement between the
USEPA and the court.

MR. MALHOTRA: Let me add that suppposing
that by May that thing is settled, and both parties agree,
then after that take four to five months to prepare plans
and specifications of what has to be done, and that will be
in say October or November. Then you bid the job with
thirty days to six weeks to get the contractors' response,
and sometime in December or January you receive the bids.
Then another thirty days or two weeks time, somewhere in
February you award the contract. Then in '88 sometime
depending the season the contractor will be ready to start
the work. So, basically '88 and '89 will go into —

Q. Right. So we'd be looking at fourteen,
maybe fifteen months?

MR. MALHOTRA: Well, essentially it would be
two seasons, because, you know, they are not only grading
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and that, i t ' s a very large area. You're talking 120 acres
over there. And that's a large amount of dirt. You're
talking 300,000 cubic yards of dirt, so you're not talking
just a small quantity of dirt to be moved. Depending on
what —and so we're looking at essentially two years here
to complete that. If we move that surface dirt in the early
part of ' 8 8 , so early part of—late '89 or the early part of
'90 it would be done.

MS. MCCUE: Gentleman in the back.
Q. If I understand correctly, you agreed

upon number three. The EPA and Johns-Manville agreed upon
number three?

MS. MCCUE: Hell, I have a hard, I have a
little bit of a hard time, what I'm trying to say is, there
is no signed agreement.

Q. There is no signed agreement, but you
both have agreed number three would be it?

MS. MCCUE: That's what we're recommending.
Q. All right. That costs FOUR MILLION FOUR

HUNDRED EIGHTY EIGHT THOUSAND ( $ 4 . 4 8 8 , 0 0 0 . 0 0 ) DOLLARS. Is a
short term project , or short term security, according to
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this document I'm reading here because of the fact it refers
us back to number two. See, before the FOUR MILLION FOUR
HUNDRED EIGHTY EIGHT THOUSAND ( $ 4 , 4 8 8 , 0 0 0 . 0 0 ) DOLLARS is
spent, either by EPA or by Johns-Manville, who takes care of
the rest?

MS. MCCUE: I'm not sure I understand your
question. Are you saying that we said that that alternative
was only a short term solution?

Q. According to this document it 's only
short.

MS. MCCUE: I don't think that's what—I'm
not sure where you got that.

Q. In the long-term, top soil erosion is
likely, increasing the potential for direct contact with the
contaminants.

MR. BRADLEY: Are you looking at alternative
II versus alternative III?

Q. No. I'm looking at number three, but it
refers back to number two on the long-term—



MS. MCCUE: Okay. Well, it's not actually—I
can see where you got that idea now. It wasn't the
intention. I think one of the—

Q. Well , that's what it says.
MS. MCCUE: One of the differences between

two and three is the long-term effectiveness. .And that's
why the thickness of the cover. I don't have my fact sheet
here so I can't read it. That's not what we meant, if
that's what it said.

Q. Well , that's what it said.
MS. MCCUE: Well, that may be what it says,

but I'm telling you, that 's not what we meant by that. So—
Q. Okay.
MR. MALHOTRA: (Referring to the projection

from the overhead machine) Two and three are clear,
long-term prognosis—no for grading and seeding, and number
three is yes. So, that's it. So two is not acceptable.

Q. So then, if you read your own document,
and read number three, it refers back to number two.

MR. MALHOTRA: Well, I didn't prepare it.
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MCCUE: Yeah. He didn't prepare it. He ' s
not guilty of that.

Q. I think if you read the last sentence of
the last paragraph, it 's pretty clear.

MS. MCCUE: I think it says short-term
adverse impacts are similar to those in alternative II.
That ' s the only thing that I see that refers back to
alternative II. And that says short-term adverse impacts,
that would be the, you know, the stirring up some soil while
actually putting the cover into place. I don't see anything
that says about long-term. If there is a sentence that says
that, I don't see it. If your concern is for long-term
effectiveness, one of the reasons that we're recommending
this alternative is because it would have a long-term
effectiveness. That's why number two Is not—

Q. (Another speaker) That's what I was
concerned about—

MS. MCCUE: Excuse me, could you speak up?
Q. I say, that's what I was concerned about

too.
MS. MCCUE: Was the long-term effect iveness?
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Q. Some of these people from the corporation
have already mentioned keeping up, have said something about
thirty years. After that, they'll drop out of site and
leave it up to the taxpayers.

MS. MCCUE: Wel l , Larry, (regarding Mr.
Johnson) maybe you would want.to address—two things, maybe
if you would want to make that an official comment we would
be happy to take that as a comment. But, I think, perhaps,
Larry, could you address that in a decree, what you can, a
court document, that there are requirements put in there so
that people don't drop out of sight.

MR. JOHNSON: Well , the decree, if there is a
consent decree out and a judge signs it, it doesn't die. It
remains a court order. It remains enforcible by USEPA. I'm
not sure I understand your—I'm not sure I'm addressing your
concerns properly. Is that—what I'm saying is, if there
was a, if the USEPA entered into an agreement with Manville
Sales Corporation, and a judge signed a consent decree
reflecting that agreement, that consent decree is a court
order and it doesn't die. I don't know if I'm addressing
the problem that you're—
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Q. May I just ask the question again, Larry?
I think he's asking—you said something about thirty years,
or someone mentioned monitoring regularly for thirty years.
What happens after thirty years?

MR. BRADLEY: Okay. What I said was a
minimum of thirty years. What would be done, is that it
would be done for thirty years, and then the need to do that
would be reevaluated and would continue as the need exists
for more monitoring.

MS. MCCUE: Okay. A couple of things, I'd
like to suggest to you that if you want to make your concern
about there being something to take care of the long haul as
a comment, either out loud or written, that would be more
than acceptable. You two are really, not you, first in the
vest and then the man in the jacket.

Q. Okay. Part of this concern was, you
know, if you have Johns-Manville, or now Manville Sales as
one of the parties to the agreement, I mean, they just
reorganized under Chapter 11, or whatever they did. I mean,
assume they have more problems again, is it going to be
local taxpayers who would end up footing the bill, or you
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say the USEPA ia going to come in with Superfund money, and
they are going to take care of it regardless of Manvil ie's
cooperation, or who are we looking to foot the bill of this
cleanup, assuming there is no consent decree and Manville—

MR. JOHNSON: All right. This site is on the
National Priorit ies List . I t ' s a Federal Superfund S i t e .
Either, under Superfund, the law, either as a general rule,
the party responsible for the site pays to clean it up in an
agreement with the USEPA, or the USEPA can clean it up
itself and then sue the responsible party to recover all of
Its costs. The EPA does that. The EPA uses Federal
Superfund money for the cleanup and then seeks to recover
that cost from the party responsible for the site.

Q. So then the estimated cost here, some 4.5
million for project number three, soil covering with
vegetation, if in fact it exceeds that, and is say six
million or whatever, that's USEPA that is going to pick up
the cost—

MR. JOHNSON: No. If there is a consent
agreement, or a consent decree that's reached—if there is
an agreement reached, the cleanup is going to be performed
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per this design outline that you have seen here. It Is not
going to be, "Well , we've reached 4.4 million. Now we quit
and turn over—."

MS. MCCUE: Regardless of cost, it has to—
MR. JOHNSON: Regardless of cost, you have to

meet design criteria and finish it.
MS. MCCUE: Sane with us. If the USEPA were

paying for it. We pay for what it takes to accomplish the
cleanup in the requisition. The costs often change. You're
right. They often change.

I'm sorry. The man in the suit jacket had
his hand up first, and then you. I'm sorry. Go ahead.

Q. First of all, I would like to ask, what
health hazards are we facing here that we know of
definitely?

MS. MCCUE: Well, I think that Brad can add
to this, but if you're talking about Immediate, today, the
investigation found that the airborne asbestos Is on the
site, not off the site. So, our concern—and the specific
contaminants in the groundwater didn't violate any drinking
water standards now. So, we 're not talking about an
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immediate health threat. We' r e talking about preventing one
from happening.

Q. Yes. So, we're not sure though, are we?
The comment, statement, that I would like to make, I appeal
as a citizen of the United States of America that the U . S .
Environmental Protect ion Agency and the Illinois
Environmental Protection Agency get together once and for
all and develop standards of levels. Because I know by
reading U . S . Environmental paraphenalia that they do have
standards of levels and the Illinois State EPA does not. I
wish that the two would mesh together.

The next point is that we 're talking about
four-and-a-half million today. Two years from now we don' t
know what that four-and-a-half million will be. I appeal to
the United States Environmental Protection Agency to work
with all haste on this, because there is a possibility that
this could be a health hazard.

Secondly, I agree with this gentleman here,
(referring to an audience member who had previously spoken)
I don't think this is a solution that is going to be a
lasting solution. And we're all not going to be here
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thirty, forty years from now, but our grandchildren will be.
And I think we owe the future Americans something here, and
I think we all have to work a little harder. But, I think
Johns-Manville has to look at its conunitment to the area.
And I think that the Superfund that I have heard so much
about for years, just never wants to spend any money.

MS. MCCUE: Okay. Much of what you are
saying, I think, really falls within the perview of comment
And if you would like that, all of what you just said to be
part of the public record, then I encourage you to fill out
one of these blue cards (referring to a comment card ) .

Q. I already have.
MS. MCCUE: Okay. Is this it? (Holding up

one particular card. )
Q. Yes.
MS. MCCUE: Is this your—
Q. Hell, I don't know, I can't see that far.
MS. MCCUE: Oh. You can't read that?

(Laughing)
Q. Must be.
MS. MCCUE: Henry is your first name?
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Q. That's i t .
MS. MCCUE: If you want that, what you just

said to be your comment, I can have the court reporter mark
that as an exhibit.

Q. I certainly would, yes.
MS. MCCUE: Okay. Why don ' t we do that.

Umm, there were three parts to what you said, and normally
we don't respond to comments and I think Brad is itching
here to say a couple of things about it, but we will still
consider what you say as comments.

Q. Well, I would like them to be considered.
MR. BRADLEY: Hell, I apologize if I didn't

clarify this, but as far as the long-term actions to be
taken, again what we found in the remedial investigation is
the need to abate the asbestos air emissions on-site. The
cover thickness of twenty-four inches will provide at least
one hundred years of protection before any of that asbestos
will ever reach the surface and become releasable. And I
also mentioned that a cover monitoring program would be
developed to ensure that none of the asbestos, does ever
reach the surface and become releasable.
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An example of something that could be done,
as far as a cover monitoring program, would be to take soil
borings, at a specified period of time, say every two, three
to five years, and check it for asbestos. And if asbestos
is found to be close to the surface, then more cover would
be placed down to ensure that it never does reach the
surface.

Secondly, the remedial investigation
indicated the need to take proper remedial action if the
lead, and to a lesser extent chrome, in the soils becomes
mobile and moves through the groundwater. The protection
monitoring system was established to detect whether the
different contaminants do become mobile, and that would
continue for a minimum of thirty years, at which point the
need for that would be reevaluated. So, it Is a minimum of
thirty years, and If the need still exists, then it would
continue. So, it is a long term solution.

MR. MCGALL: Mr. Bradley, may I answer—or
Margaret, could I answer one of the—

MS. MCCUE: Okay. One thing, I don't want
anyone who is making comments to feel that we are in any way
disputing their comment. That is not our point. That is
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why we usually have the comments come at the end. So, don ' t
look on—look on it as a clarification, not argument.

MR. MCGALL: Let me answer the end of your
comment, about the EPA not having spent very much money on
this subject . I am Dick McGal l , and I am a consulting
engineer as far as the mechanics and the costs. We ' r e now
working with Region V and the Illinois area in general. And
a much larger area, actually. Well, I have been working for
three years with the Region Office in New England. And you
may have read in the newspapers that around Nashua, New
Hampshire there are a great many deposits of asbestos. In
that case, it happened to be in residential areas. Nashua
and Hudson across the river is the fastest growing community
in New England. People from Boston moving north across the
New Hampshire border live in this area.

Well, three years ago, Superfund money was
spent, for the last three years has been spent on, well,
more than one hundred sites have been identified, and
perhaps twenty in the three years have been restored. And
the average cost is somewhere between TWO HUNDRED THOUSAND
( $ 2 0 0 , 0 0 0 . 0 0 ) and THREE HUNDRED THOUSAND { $ 3 0 0 , 0 0 0 . 0 0 )
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DOLLARS per site, not in all. So, there is probably TEN
MILLION ( $ 1 0 , 0 0 0 , 0 0 0 . 0 0 ) DOLLARS, at least, in Supcrfund
money spent on covering waste asbestos in that area. And,
some of that experience is what we are bringing here to this
area. Superfund in this area is just beginning to do that.
Actually it has been working for some time, it is just now
that the money is becoming available. But it has been spent
elsewhere.

Q. May I ask one last question: Is there
any money earmarked by the United States Government right
now, Superfund, for this just being passed? Is there
actually any earmarked for it?

MS. MCCUE: I'm not positive, to tell you the
truth. I think that we could check for you. I don ' t
actually know. I can check.

There are a couple of people who—I'm sorry,
you in the jacket.

Q. Well, my big concern is—
MS. MCCUE: Is this going to be a comment, or

is this going to be a question?
Q. This is going to be a question.
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MS. MCCUE: The only reason I'm saying that
is because I don't like us to get into a lot of argument
about your comments, and that's why I would just as soon
have all comments. If you have a question, that's fine.

Q. Well , I think I have a very sensible
question.

MS. MCCUE: Well, then, that's good.
Q. We've got a harbor full of PCBs, and that

is still there. They're going to start a new project a half
a mile up the road. Why don't you combine the both of them
and take the stuff out of the harbor and use it in the big
holes up there, and fill it in and that takes care of all of
it at once.

MS. MCCUE: Well —
Q. I mean, it all makes sense. You're

talking about billions of dollars. They're going to have to
haul In all this fill.

MS. MCCUE: I'm not sure that Manville and
the OMC necessarily want to get together on that project .
They are really two separate projects entirely. And, as you
all know, the harbor project has had its own problems. And
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I think that we would all just as soon move ahead on the
Manville project .

Q. Have there tests been taken in there west
of the tracks of the Northwestern track there, have you
checked for anything coining from that old city dump there?

MS. MCCUE: Ummm—
Q. Is there any chance of contamination of

groundwater from there?
MS. MCCUE: That may be the Health

Department. Is that the one that was called the Municipal
Landfill, or whatever?

Q. It was the city dump for a good many
years.

MS. MCCUE: I know that there Is a former
landfill that is being scored for the National Priorities
List, but I'm not sure If that Is the one that you're
talking about.

Q. Well, it's just west of the Northwestern
track. It was filled in all the way up to the hill when it
was the city dump.
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MS. MCCUE: Is anybody from the city
(Soliciting a response from any city personnel who may be in
the audience.)

Q. It was city controlled.
MS. MCCUE: I don't know the answer to your

question.
Q. And then they moved out there. I think on

Lewis Avenue. They filled in there and there's an
awful—where that housing project moved in—and there's an
awful lot of leakage coming out of there. You can't get
into that creek out there—

MS. MCCUE: Okay. The creek I know is one
that the USEPA has what we call an initial site
investigation, to see whether there is even a need to score
it and put it on the National Priorities List, which Larry
was talking about. I know that that site is under review
for the possibility of being added to the National
Priorities List. It 's still under review. There also is a
landfill site here that is in the same status, I'm just not
sure whether it 's the one that you are talking about.

23



Q. There 's over there. Then also there's
the possibility of water coming down through, they call it
the Glum Florida Canal, or something, they come down there
where all that ferti l izer has been sitting out in the
fields. And that all comes down into the Mammal Canal here .

MS. MCCUE: Wel l , I know that at least for a
couple of those the USEPA is already working. And the
others, I think I saw Kurt (referring to Mr. Neibergall)
making a note of. Typically what happens is that a local
agency or Illinois EPA looks these places over and refers
them on to the USEPA. It is very unusual for us to be first
ones to look at something. A couple of them I know we know
about, and I noticed Kurt making notes about the others.

Q. (New speaker) I would like to ma Ice a
statement, but I have three questions too.

MS. MCCUE: Well, ask your three questions,
and then we will do your comment.

Q. Well , first of all, does anyone have any
idea what the history of the site that Johns-Manville is
located on was prior to its acquisition. I'm trying to see
what would it take us back to get it back to a natural
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state? The second thing is how would If affect the park, or
the Illinois State Beach Park we have out there, as far as,
since it is bordering on that line. Is it possible—what
would be the ramifications of this landfill? And then the
third part is, after we do spend the millions of dollars on
this thing here, would that still be Johns-Manville
property? Because I foresee—those questions have been on
my mind because I'm going to say, if we are going to spend
the money, I don't think it should become Manvilie property,
and I don't think they should be dumping their garbage on
that thing anymore, and besides, if it is fixed up, and we
spend all the money on it, it should become an integral part
of the park Itself.

MS. MCCUE: Okay, sir, so it sounds like you
have three, questions and we may end up with three different
people to answer them. The final one, on will the property
stay Johns-Man—Manvilie Sales we will let Larry answer that
one third.

MR. JOHNSON: (Stood up . )
MS. MCCUE: I was going to save that one for

last.
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MR. JOHNSON: Okay. (Sat down.)
MS. MCCUE: How it 's going to affect the

state park—are you saying how would the cleanup affect the
park?

Q. Wel l , really the cleanup, the drainage,
and all of this other—

MS. MCCUE: Oh. Okay. And then, the first
one, I think what you're really asking is could the site be
restored to the way it was before there was any industrial
use of it.

Q. Yes.
MS. MCCUE: Probably a very good question. I

think--
Q. Did Manville steal the land from the

lake?
MS. MCCUE: Can you deal with the restoration

and affect on the park?
Q. (Another speaker.) I 'm sorry to

interrupt, but Z can go as far back as 1 9 2 2 . I was working
there when they first started putting that up.
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MS. MCCOE: So, you're saying that you do
know what the property looked like before?

Q. Yes. It looked Just like what it is to
the north of there.

MS. MCCUE: Like the park?
Q. Yeah. But you got a ditch coming out

from the west going right on around Johns-Manvilie. That
was put there since 1 9 2 2 .

Q. (Another speaker.) I go back that far
too, 1922 , because my dad moved down here from Milwaukee
with the Manville organization. And what was done there,
sand was pumped out from the lakefront there into the
buildings to build up around the foundations. That land,
when they first started to build it, was just like the park.

MS. MCCUE: Okay. But the question was,
could the site be restored to the way it was, as you people
know how it was.

MR. BRADLELY: I'll address that. I think
what you're referring to is actually removing what's there,
which is not a recommended alternative. Kumar went into
that. That would be similar to the off-s ite landfilling
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alternative. The idea, it 's asbestos, which is carcenogenic
and very hazardous in the air, is not to move it or disturb
it and allow it to become releasable to the air.

Q. Excuse me. Wasn' t there the issue of
whether Manville would retain ownership of the property?

MS. MCCUE: Well , that ' s what we 're going to
have Larry talk about that. Why don' t we do your second
part though, which is if there is going to be any effect on
the state park.

MR. BRADLEY: As described, the recommended
alternative won't have any effect, as far as construction
activity, on the state park. What it will do is ensure that
no asbestos is released to the air after the cleanup. But
it will—that's separate property and there will be nothing
done there.

Q. (Another speaker.) I have a question.
MS. MCCUE: Could we finish up—
Q. Well, could I ask you what he just—
MS. MCCUE: Oh. Okay. Follow-up.
Q. Let me get this straight. Am I to

understand now that there is no asbestos airborne off-s ite?
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MS. MCCUE: That we found in the
investigation.

Q. I beg your pardon?
MS. MCCUE: That we found during the

investigation.
Q. There is no asbestos off-s i te? Airborne?
MS. MCCUE: That we found during our

investigation. During the tines that the site was being
investigated there was none found.

Q. You mean, there is nothing blowing
anyplace from that site?

MS. MCCUE: We are not saying nothing is ever
blowing from there. What we have said is that during the
times the site was investigated we found none leaving the
site. But, I don ' t think that anybody is going to guarantee
that nothing is being blown off .

Q. So, it could be a health hazard after
all, couldn't it?

MS. MCCUE: Well—
MR. MALHOTRA: Let me clarify that. Let me

clarify this. There have been three air samplings done at
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this site. Two were done prior to, well all three were done
prior to when I got involved. Two were done, one by EPA,
and the third was done by a consultant from Canada, a well
known company hired by Johns-Manville. The first two
studies indicated that the levels of asbestos in the air
were slightly higher than in the off-s ite locations. But
those were still in the range of what you find in the
industrial areas. They were slightly higher on-site. There
is asbestos in the air all the time. And there is asbestos
in the water as there is in the water all over the country,
all over the place. The inspection of what concentrations
are higher and what concentrations are lower. So, typically
by example the water which you are drinking in Haukegan,
right, taken from the Waukegan ground has six to eight
million, you know, fibers per liter of water. So, when you
•ay about asbestos, you are talking about concentrations,
that's why the United States agencies are set up with
standards. So, the level on on-site locations, when they
were monitored, was slightly higher than the off-site
locations. And the intent here is to make sure that the
levels in the air also are similar to or less than what we
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•re coming across at the off-site locations. That is all
the purpose of the remedial Investigation.

Q. May I ask another?
MS. MCCUE: Is this a follow-up to that,

because we never finished this gentleman's—
Q. Yes. Now, you don't know that the

asbestos that is coming off of that site is detrimental to
anybody's health. Is that correct? Is that what you are .
saying?

MS. MCCUE: We didn't say that there is
asbestos coming off the site.

Q. No. He did. (Referring to Mr.
Malhotra)

MS. MCCUE: No, he did not.
Q. That it was higher than on-site.
MS. MCCUE: No, on-slte slightly higher than

off-site.
Q. Yes, but you can't really say no, either.

Because we Just had a northeast wind the other day that was
about fifty mile an hour, and I bet my house toward the
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dollar that you've got more asbestos in the air than you
normally do.

Q. (Another speaker) If there is no
airborne asbestos on the site, then what are you worried
about?

MS. MCCUE: We didn't say that there was none
on the site, we said—

Q. All right. Off the site then. I 'm
listening, but they are going around in circles as far as
I 'm concerned.

MS. MCCUE: I don't think so. 1 think i t ' s
really, it seems as though most other people have
understood. Maybe we could talk to you a little more about
it afterwards. But the essential point is that what is
on-site is slightly higher than what is off-s ite . During
the investigation we didn't find any off-site asbestos,
beyond what is I think, as Kumar said, it "should be" . But,
this gentleman over here had a third question that I
promised Larry would answer, and it had to do with ownership
of the property after the cleanup. I think you are assuming
if Manville
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didn't clean it up themselves. If USEPA were to clean up
the property.

MR. JOHNSON: Hell, if we spend any
government Superfund money to clean up this site, as I
indicated before, we intend to recover all of that money
that we spend from the responsible, the party responsible
for dirtying up the site in the first place. So, initially,
there is an outlay of tax money in cleaning up the site, but
eventually it is recovered. As far as the land ownership is
concerned, the land is currently owned by Manville Sales
Corporation, as you know, and I also think it will—well,
presumably It is still going to be owned by Manville
afterward. They don't lose an ownership to the land because
there has been a cleanup done there. All right?

MS. MCCUE: Well, it 's not what he wants.
(Indicating that the person who asked the question was not
pleased with the response)

MR. JOHNSON: I'm not trying to tell him what
he wants.
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MS. MCCUE: I think he wants us to, if USEPA
were to spend money In a place, that we get the property. I
don ' t think we necessarily want the federal government to
own—

Q. Wel l , my grandchildren are stuck with it.
MS. MCCUE: I think I understand your point,

and I think that the answer is that, no, we don't seize the
property.

The gentleman in the vest.
Q. Just kind of picking up on that, because

it sounds like if it were covered, and seeded, and
vegetated, it would be very beautiful down by the lake, but
then you described the whole perimeter as going to be fenced
in. Is that a safety precaution, or Just something inherent
in Manvilie's property rights? It's fenced in now, but—

MR. BRADLEY: The east boundary isn't fenced.
That's part of the recommended alternative is to fence the
east boundary. You could, a person could come on the beach
and then walk up, go over some hilly areas, and onto the
site. It is not presently fenced in. There will be areas
still operating. The sludge disposal pit, and the
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miscellaneous disposal pit, and the wastewater treatment
systems will still be operating. And it. the fencing, is to
limit access during the remedial action itself. And beyond
that, it could be taken down.

MS. MCCUE: If that's a comment that you want
«

to make on the record, then we would be happy to have that,
but you are going to have to fill out one of these little
blue cards.

Q. All right.
MS. MCCUE: But, that's the kind of thing

we're looking for actually.
Q. Alternative III recommends eighteen

inches of clay silt and six inches of sand cover over the
waste area. I was wondering if you could regard what ' s
involved in that, and what is the expected source of that
material. Would that be coming from on-site or off-s ite?

MR. MALHOTRA: Off-s ite . Most of it would
come—the same material that is on the north forty acres
would be used for all of it. Again, any sand which is
brought from off-site, or taken from on-site, will be tested
first. The results would be given to the Illinois EPA,
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OSEPA. And once they have all determined that, yes, it is a
suitable soil for cover, only then would it be used. But
the intent is to take sandy soil for the six inch or nine
inch, or whatever, cover underneath. We ' r e talking sand
from the Johns-Manville property and the heavier soils from
off-s i te .locations.

MR. BRADLEY: Yeah. I would clarify that as
suitable as to non-asbestos containing. If it showed up
positive for asbestos, It wouldn't be used.

MS. MCCUE: Do we know the cubic yards? Was
that the second half? How much volume we are talking about?

Q. Yeah. The total acreage of the waste
area when it 's graded would be—

MR. MALHOTRA: Well , we are talking forty—we
are talking maybe two, three hundred thousand cubic yards of
total of material to be needed, depending upon what is the
agreed to cover things—

MS. MCCUE: And then the acres. Do we know
the acreage that would be covered?

MR. MALHOTRA: There are one hundred twenty
acres and 5 7 . 3 acres is water surface, and the remaining,
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let's say fifty/fifty, you can call It sixty-plus or sixty
five acres is the area, surface area to be covered. The
remaining is water surface and ponds.

MR. BRADLEY: With the exception of the
sludge disposal pit and miscellaneous pit which would remain
active. So, it would be less than sixty acres.

Q. From what I read here, it says
contaminants were first discovered at the Johns-Manville
disposal site in April of 1982 when air sampling conducted
by the USEPA suggested there was airborne asbestos above
background levels downwind of the site. Well, you know,
that's all nice that that was done, tested and all.
Certainly prior to 1 9 8 2 , maybe like 1945 that asbestos fiber
was still there. So that 1982 is irrelevant to me. But, if
I heard your attorney correctly, he said that monies spent
by the US Government Superfund there would be recouperated.
Correct? So, what's the hold up? Why don't we just get
started on this thing.

MS. MCCUE: Well, first of all, we have to
make a decision to do it. We have to take public comment
and decide to do it. So, that is the step we 're in now, if
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that's what you're asking. As far as, you know, the time of
1 945 , or whatever, Superfund didn't go into effect until
1980—

Q. Wel l , I realize that. But , I mean, you
know that the asbestos was there prior to—

MS. MCCUE: Oh, yeah. But, this is the
starting of Superfund life, here, is where we tend to start
our—

Q. (Another speaker) I would like to
comment favorably on the orderly process that I see in
action here. It 's something that we want to do
instantaneously but realize we have to go through an orderly
process. And that old what happened in '42 and '22 and no
way are we going to be able to fix that.

MS. MCCUE: Do you want to write that down?
AUDIENCE: (General laughter.)
MS. MCCUE: Somebody called me to comment on

the phone and they still had to fill out a little blue card.
MR. JOHNSON: Margaret, part of the reason

for filling that out is because we need their names.
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MS. MCCUE: Oh, absolutely. That's
absolutely right. Please fill out the cards. Right here.

Q. (Another speaker.) In the recommended
alternative, there is a statement here that says it also
provides some protection to groundwater. What does that
protect ion, how is the groundwater protected if the waste is
on the bottom, and if the sand and clay and so-on go on the
top, then how is the groundwater protected if the waste is-
down on the bottom?

MR. BRADLEY: Okay. What's happening there
is that rain and other precipitation would infiltrate
through that cover and potentially, if the conditions are
right, Z don ' t want to go into too much detail as to what
the right conditions are, potentially it can remove the
contaminants from the waste pile and settle into a solution,
at which point they would move with the groundwater. Not
necessarily as fast as the groundwater, but would become
mobile in the groundwater. And what the remedial
alternative, the recommended alternative does—
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First of all, the remedial investigation did
not show any levels of contaminants that were greater than
the applicable drinking water standards. And so, there have
been drinking water standards right now, and what we are
trying to ensure in the level of protection that you are
asking about is that these levels of contaminants do not
exceed drinking water standards, or any other applicable
standards adopted in the future. And the detection
monitoring system, which I described, where the eight, the
minimum of eight additional wells would be installed, we
would put that into effect. That would be monitored at a
given time interval for a minimum of thirty years, and if
any concentrations show up that pose a threat to public
health and the environment based on these existing standards
or criteria, then proper remedial action would be taken.

MS. MCCUE: Pretty much—
Q. The monitoring system is the protection?
MS. MCCUE: Well, actually I reread that

sentence. Pretty much the cap always protects groundwater
because it prevents anymore rain or snow from pushing down
the contaminants further into the groundwater. There are
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sites where the groundwater is the biggest problem and we
put a cap on a site to protect the groundwater from pretty
much pushing further, so I think that is, in part, what it
was referring to. Because it says protecting it from lead,
and we wouldn't want the lead—

Q. Heavy metals.
MS. MCCOE: Right. So, the cap would prevent

the chance for contaminants getting pushed further down.
MR. MCGALL: Margaret, there are different

types of caps. If you cap a landfill using a very heavy
clay, the water does not percolate through. Simply to keep
it Impervious from precipitation on the surface. In this
case, we're trying—we will have to maintain a vegetative
cover, in which case we need the air and water migrating
through some soil. So, in this case we are using soils,
even the heavier sllty clay, will actually have a
percolation through them. And so in this case there is the
danger that clay and sand and the vegetation on them will
leach the material out, put it in the groundwater, and as
the attorney has mentioned, the groundwater is going to Lake
Michigan, and so it eventually gets to the lake and it will
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deposit on beaches and dry up and blow away again. So i t ' s
a possible source of new asbestos, the asbestos in
groundwater, or other hazardous metals.

MS. MCCUE: Our fact sheet does say, however,
that the cap will provide some—

MR. MCGALL: It provides some, but this is
not the same cap that the landfill would be, i t ' s not that
tight.

MS. MCCUE: Does that answer your question,
or have we—

MR. BRADLEY: Any cover will, to some extent,
retard percolation. Any cover. As Dick mentioned, the
ones, heavier soils greater clay compacted, for example,
will do a greater Job retarding the percolation than sand,
which water flows through rapidly. So, it does offer a
degree of groundwater contamination, just by being a soil
cover—

MS. MCCUE: Protection.
MR. BRADLEY: Oh, protection. So, just the

fact that it is a cover does work to retard groundwater
contamination.
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Q. You are retarding basically the heavy
metals and not the asbestos. That's the problem.

MR. BRADLEY: That's correct, and—in the
groundwater that is correct. And again I don ' t want to go
into too much detail, it could get really complicated as far
as how metals move in the groundwater. But asbestos,
because of its fibrous nature does not tend to move through
the groundwater, and therefore is not such a concern at this
site, through the groundwater. They are very concerned with
the air, but not the groundwater.

MS. MCCUE: Do you have another?
Q. Well , how is that related? The fibrous

that you've got in the water here, compared to what you've
got in Lake Superior, where you've got a lot of this
asbestos in suspension. If you've got it in suspension in
one part of the lake, you should have some kind of a
suspension here in Lake Michigan too. Or am I hearing?
I'm talking about what they have up at the far west end of
Lake Superior.

MS. MCCUE: Duluth?



MR. BRADLEY: Duluth.
MS. MCCUE: Is your question actually whether

the asbestos suspended in the lake is a problem?
Q. Hell, if you have a suspension problem in

Lake Superior, you've still got water here, the same thing
could have applied there.

MR. MALHOTRA: No, not really. What is
hapening is in that from the reserve mining in Duluth, in .
that area, what they are doing is they are talcing iron ore,
grinding that, you know, taking the ore, and the rock which
has also iron ore, also has asbestos. When they were
grinding and 'then through settling systems they were
settling the iron ore, pulverizing and making steel, and the
remaining liquid and ground rock they were dumping back into
Lake Superior. And through that reserve mining they had
pumped millions and millions of tons of broken asbestos and
rock, in suspension, dumped into Lake Superior, and that's
why the levels of suspended asbestos have gone up in Lake
Superior.
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Here, we are not talcing, If we were taking
Johns-Manvilie waste from here and pulverizing and the
product was going Into Lake Michigan, then I could see some
similar effects showing up here. Here they are all being
piled. The only suspension would be the levels, and weekly
they are counting them. Also, the amount of asbestos which
is present here is in the bound form. This is a waste
product like asbestos cement pipe people are using for
drinking water. So, It Is all tied up. Or asbestos
shingles, or sheeting materials—so they are broken or off
standard, those are the ones which are dumped there. So
these are more tight as opposed to broken and suspended and
dumped there. Here they are all cemented and glued together
and so they are not easily releasable. Not only to the
groundwater, but also less releasable to the air also. So,
there is a difference.

Q. So these are not in suspension.
MS. MCCUE: I'm glad he knew. Umm, we' l l

take one more question and then what I would like to do is
check on the status of people who want to make comments and
make sure we ' re able to do that.
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Q. Could I ask him on that off-site
sampling? About fifteen or twenty years ago we sampled all
the way, the whole perimeter of the plant, many times. And
the counts that we got at the fence were much lower than
what they were on-site, in the dump. Then we also took
samples up on top of the hill, on Sheridan Road, on some
people's property. I have a son and a grandson that live up
there on Sheridan Road, and I'm not concerned with them at
all, as far as asbestos.

MS. MCCUE: Me being Manville?
Q. Well, I 'm retired.
MS. MCCUE: No, I mean when you said we

sampled fifteen years ago.
Q. Well, yeah. I was working at that time

for Johns-Manville and I've been retired now for six years.
MS. MCCUE: Thank you. What I would like to

do is to check to see whether anybody—
MR. BRADLEY: Do you want to get his name?
MR. MALHOTRA: Do you want to identify your

name, address, or—
Q. Frank Angeles.
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MR. MALHOTRA: I mean, to fill out a card.
MS. MCCUE: What I would like to do is to see

whether there is anybody who wants to make a comment who has
them, has something that they want to tell us about what we
are recommending or the other alternatives, or what we
should consider in making a final decision. Is there
anybody who would want to take that chance?

AUDIENCE: (No response.)
MS. MCCUE: If there aren't , I would like to

ask that those people, a couple gentlemen, and a couple of
other people who said things during the course—I think you
did too—course of the question period, that you would like
to have what you said made a public comment, I would
encourage you to fill out a card so that we can make that a
part of the official record and it can be given every
consideration while we are making a final decision.

Uh-huh?

47



Q. Can I still ask one more question?
MS. MCCUE: Okay.
Q. As to the water, the Sanitary District .

they are supposed to filter this water too, aren ' t they?
MR. MALHOTRA: The what?
MR. BRADLEY: Filtration?
MR. MALHOTRA: Yeah, they have to—
Q. (Another speaker.) No, just sewer water.
MS. MCCUE: What's your question?
Q. If there is any asbestos in the water,

then the Sanitary District should catch it all.
MS. MCCUE: Oh. Okay. I see what you're

saying. So, you're saying that it 's treated before it
reaches..

Q. The plant itself is not sending any water
to the Sanitary—Sewer District. Only water from drinking
water. All their processed water goes out to the settling
basin.

MS. MCCUE: So, you're saying. Oh. Okay.
Well, the gentleman is talking about groundwater that might
become contaminated and get Into the water supply. But, I
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think the city water supply comes from way out into the
lake.

MR. MALHOTRA: The City of Waukegan has an
intake which goes to almost three or four miles inside the
lake. And, see the asbestos fibers, there are two kinds.
One of several lengths. So, the EPA has come up with a
recommended maximum level only of fibers that are longer
than certain lengths, more than ten microns. So, none of
the water contains any of the fibers which are longer than
that. And they allow up to seven million, 7.1 million
fibers per liter you can have and that Is safe, not
threatening. But neither Waukegan water, nor any of the
water which was tested during this, had fibers which were
longer than that or of that, of any concentration. So, of
fibers are present which could be threatening, or which
could have harmful effects, those fibers, the longer fibers,
were not present. And your Waukegan plant does take the
drinking water, treat it, filter it, you know. But that
type of filtration normally does not remove the fibers.

MS. MCCUE: Any other questions or comments?
We will be happy to stick around and answer any individual
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questions that people have. If you go home and think about
this and want to submit written comments, we are accepting
them postmarked until February 24th . Everyone who is here
who is signed up on our sign-up sheet will be added to our
mailing list and will be notified as to the next steps being
taken in the process. Thank you very much for your
participation.
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